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SYM-PHYSIS is 28 bimonthly publication of the SYM Users’ Grourys FP. 0. 
Box 315 Chicory CA, 95927. SYM-FHYSIS and the SYM Users’ Grour (SUG) 
are in mo way associated with Syunertek Systems Corroration (SSC)» and 
SSC has no resronsibility for the contents of SYM-PHYSIS. SYM is @ 
resistered trademark of SSC. SYM-PHYSIS, from the Greeks means the 
state of drowing togethers to make sSrows to bring forth. 


We welcome for Publication a11 articles dealing with any asrect of the 
SYM-1» and its very close relatives. Authors retain a11 commercial 
coryrights. Portions of SYM-FHYSIS may be rerroduced by clubs and edu- 
cational institutions: and adaptations of rrosrams for other comruters 
may he freely published» with full credit siven and complimentary cories 
Provided to SYM-PHYSIS and the oridinal author(s). Please include 2 
self-addressed stamred envelore with 311 corresrondence. 


Editor/Fublisher? H. Re. “*Lux* Luxenbers 
Publisher/Manager? Jean Luxenbers 
Associate Editors: Thomas Gettys» Jack Brown 


SUBSCRIPTION RATES? 
USA/Canada $9.00 for Issues Numbers 1 through 63 overseas airmail 


$12-50% Payable in US dollars to "SYM Users’ Grours" FP. O, & 315 
Chicory CA 95927, Telerhone (916) 895-8751. ; = 7 


The Introductory Issue,» Number Oy dated Sertember 1979, is not part of 
the first year’s subscriptions but is available serarately, rostraid 
first class or air maily for $1.50 im USA/Canadary $2.00 elsewhere. 


COMMENTS AND REMARKS 

This double issue marks the end of our first year of rublication as a 
bimonthly. Many of our readers reauested that we so monthly....No 
way!!!! Our own inclination was to dror the newsletter entirely, and to 
retire to a subtrorical paradise somewherey far from 2 source of the 
necessary rower to orerate 3 SYM. 


Computer newsletters seem to have short (but merry?) lives. Eric 
Rehnke’s KIM-1/6502 USER NOTES did not auite make it throush its third 
year. Eric is now with Rockwell Internationals editing their in-house 
newsletters INTERACT» for the AIM-65. We read it resularlyrs for any 
ideas which we can Fossibly asSYMilate into our own systems. VIFERr the 
newsletter for the RCA COSMAC VIF (Versatile Interface Processor, an 
exellent 1802-based single board computer) lasted only two years. The 
Pet Gazette also had.a short life span. Fortunately, COMPUTE. is 
carrying om with the mission of these newsletters. 


Welly we’re mot vet ready to auity though we do feel mighty tired at 
times, so we’ll try for another year. To ease the freauency of the rain 
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somewhaty while Fossibly increasing its intensity accordingly, we will 
do quarterly. Insted of 24 pases six times a yeary SYM-FHYSIS will be 
36 eadess four times 3a vear. Any advertising materials will be on extra 
rases, and no editorial material will be sacrificed. 


We arrreciate the many letters and telerhone calls which we have 
receivedy thanking us for the services rrovided by the Users’ Grour, 
These kind words do make our efforts seem worthwhiles and Frovide the 
incentive te continue, We are mow only about a month behind in our 
corresrondencey however: for which we offer our arolosiess and two or 
three months late on RAE NOTES No, 3. At leasty we are able to keer ur 
with sour telerhoned auestions! 


Incidentally» if anyone is rreraring an index (for Personal use) in RAE 
formats om cassettey of the material in Issues 0 through 6» we would be 
Pleased to publish it in Issue 73 we’re sure other readers would also 
arrreciate it. 

SYM AS A PERSONAL COMPUTER & THE EDUCATIONAL/ACADEMIC MARKET 

SYM-i» like many other single board computers, was intended to serve 
primarily as a simpler versatiler relatively inexrensiver system test 
and evaluation vehicles and as a ‘learning system" for the particular 
family of chirs sourced bs its manufacturer, 


As was the case with several other sindle board comrutersr users 
auickly realized that SYM could form the basis for a Frowerful 
"personal" computers personaly, mot only in the sense that it is 
personally affordable, but because it can be ‘rersonalized" to match 
the user’s needs» and rersonality. As of this writings there are about 
207000 SYMs out theres and we have about 1000 subscribers, Many of our 
subscribers have more than one SYM: and many non-subscribers read 
borrowed cories. SYM-PHYSIS thus reaches at least 5% of the SYM 
owners, and perhers as many as 10%. Many owners are using their SYMs 
in far more sorhisticated ways than could ever have been forseen,. 
Their SYMs are being expanded into full-blown systems (mo two alike) 
for uniaue arrlicationss and with» of coursey mostly non-Syunertek 
add-ons 


The only maJor accessories or exransion Products marketed bs Synertek 
Systems Corroration which are rriced at the rersonal computerists’ 
rrice level are BAS-irs RAE-1y and the KTM-2s (nowr also the -3s). As 
is the case with Arrler Petry TRS-80,7 etc.» numerous entrerreneurs are 
rroviding SYM compatible accessories and exransions at rrices far lower 
than the “original source" can rrofitably meet at low volume. Synertek 
Sustems sees its maJor market as the larse volumes OEM/Industrial user,» 
not the educational/academic or Personal system users and has oriented 
its marketing and customer surprort services accordingly, as many SYM 
owners are discovering. Where thens are the non-OEM/Industrial users 
to find the technical (both softwere and hardware) surrort for their 
sustems? 


The ortimum surrort that a comruter manufacturer can Provide for its 
educational/academic and rersonal system customers is to surrort 2 
users’ droury, which can then rrovide a vehicle for "self-surrort.* We 
feel that Sunertek Systems is rroviding us (as the Users’ Grour) all of 
the surrort (moral, and technical) we needy and that this surrort will 
continue to increase as we continue to rrove that wer in turns are 
Passing this surrort on to SYM userse In shorty we believe that SSC is 
eroviding excellents and an increasing amounts of user surprort, through 
their surrort of the SYM Users’ Grour. 


We feel that the educational/academic market for systems built around 
the SYM-1 3 BAS-1 3 RAE-1 + KTM-2/80 nucleus is far srester than 
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VERY CHEAF EFROM ERASER 

Im BYTEy Vol.2» Noe 1s January 1977, many years asoy Lawrence Burbey 
described how to “Build the ‘Coffee Can Srecial" EROM Eraser.’ We 
finally were able to check out Mr Burbey’s sussestions last weeks and 
can sussest an even chearer arrroachs skir the coffee can! 


Nearly four weeks after we asked our locsl arrliance dealer to order 
some for uss we received three of the Sylvania 4 W Germicidal Lampss 
Ture KR. These lamers are less than 1 1/2 inches im diameters and reauire 
an adartor (their base is like that of an outdoor Christmas tree lamryr 
Known as “Intermediate") to fit into 2a standard lame socket. We 
obtained two wall mounting lamp sockets and wired them in seriess Put 
the Tyre BR in ones and a 25 W lame in the other. The 25 W lamp slowed 
brightly» but the Tyre BE did not. When we switched to 3a 40 W lamp the 
Tyre B lamp besan to slow after 2a few seconds of warm-up time, The 
series lamr is reauired for current limiting, otherwise the Tyre B will 
go "roof" and rrobably spread mercury varor all around. The 40 W seems 
righty so I didn’t move ur to a 60. The Tyre BK ran very cooly so I 
elaced a "loaded" (incorrectly) 27146 EPROM directly on tor of the lamer, 
After 10 minutes the EPROM read all FF’s when checked out in the SYM. 


Noy I didn’t use the coffee can recommended by Burbees nor did I use the 
Pair of bread-baking tins recommended (for eye-safety) by L. B. Golter 
in ‘Build a Low-Cost EPROM Eraser,’ BYTE» Arrily 1980. The corrugated 
reaper im which the Tyre B lamp was wrarred had the following warnings: 


The eyes and skim should be rrotected from the 
direct rays of this germicidal lame. Ordinary 
window dlass, oraaue materials, or clothings are 
adequate rrotection. 


I used a riece of cardboard for rrotection. A second warning arrears on 
the wrarrer? 


This lamp emits some ultraviolet wavelengths which 
Produce ozone in the aire Where the share odor of 
ozone is detecteds rersonal exposure should be 
avoided as inhalation for rereated reriods or over a 
half hour at 2a time may cause resriretory 
irritations 


Yes» there was @ minor ozone odor within an inch or two of the lamps but 
none at a distance of one footy so I see no rroblem here. I have no 
data on lamp lifer but I have written Sylvania for a srec sheet om the 
Type B. They ere surrosed to last years in clothes driers (as 
“sermicidal® lamps), however, And one more "fact": U. S. Prostase 
stamps fluoresce beautifully in the “short-wave* ultraviolet radiation 
emitted by this tyre of lamp, but not under lonser waver so-called 
"black light" radiation. 


MORE ON THE TYPE "B" LAMP 

We now have more information on the Tyre "B* Lamp recommended above as 2 
“chear* EPROM Eraser. Tyre B refers to the tyre of slass useds this 
ture of glass transmits ozone senerating radiation at 185 nm (1 mw for 
the 4 W lame), as well as “*erasing" radiation at 254 nm (100 mw for the 
4 W lamp). The ozone itself has no odors the odor commonly attributed 
to ozone is actually that of the nitrous oxide it forms im combination 
with atmosrheric nitrogen. The Tyre B lame will neutralize 
objectionable odors» such as stale tobacco smokey or mildews etc.» ands 
from what I can gathers if you cannot smell the nitrous oxide, the ozone 
has reverted to oxydens and Presents no hazard, 
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The srecification sheet for the lamer states that the slass used in 
ordinary evyedlasses rrovides adequate eye rrotectiony and that the skin 
can stand continuous radiation at an irradiance of 0.1 uW/se.cm. Since 
the 4 W lamer rroduces an irradiance of 1-2 uW/sa-cm, at one metery it 
would be “skin-safe" at 3 meters. 


Anyways I am now convinced that suitable eve/skin Protection is rrovided 
hy the cardboard tuhe from a toilet tissue rolls which fits nicely over 
the lamer. The tube can be cut to be slightly lonser than the lamp» and 
@ Fiece of conductive foam in which the EPROM to be erased is inserted 
can serve as the “lid." What could be chearer? And deodorize the room 
at the same timer if the air is circulating? 


The lamp is rated at 0.35 A at 10.5 V (I measured 10.5 VAC when in 
series with the 40 W incandescent lamp)» and has a rated life of 4000 
hours. 


CASSETTE INTERFACE COMMENTS 

Only two of our rurchasers of cassette software have not been able to 
read our cassettes. We sent these two subscribers new cassettes, Flus a 
cassette with a 6 minute synch sidnal om one sider and a rereated 
sequence of one rase blocks on the other sider to dive them plenty of 
time to adjust volume controls. This must have done the Joby since we 
have not heard further from them. 


We received a review cory of 6502 FORTH from Eric Rehnkes and could not 
read it. He rerlaced it with a KIM format tarer which we did read. 
Alsor we have had problems reading Jack Brown’s tares, We tried six 
recorders and three SYMs with no luck. One of our subscribers in Wales 
will be visiting us this months and he asked us to Purchase 3 number of 
items for him including two Sanyo 1530A recorders. We rurchased for him 
instead two Model 1540A recorders. These are @ better buy, since they 
have EJECT: and include the AC Adartors,. 


While checking these out I tried Jack Brown’s tares on these machines. 
Through serendirity (the oscilloscore was comnected to the right Foint 
and the reed Plus didn’t fit right in the earrhone Jack), I discovered 
that the inrut wave share was much more nearly symmetrical, when the 
Plus was in only part ways leaving the internal sreaker connected. I 
was able to read Jack’s tares then,» but the moise was deafening. I will 
look into this matter furthers and rerort next issue. In the meantime I 
am sending Jack one of my recorders to ensure getting @ readable cory of 
the source code for SYM-FORTH. (Since my writing the ebovey Jack has 
switched from his ‘“hisgh-auality" recorder to one of Radio Shack’s 
chearest models» and I now read him Just fine. Seems that price 
correlates inversely with reliability!) 


On the other hand, I received a cassette today from Sterhen Cole of 
Hantsy Ensland at 2800 Baud, twice mormal SYM sreedy which I read 
easily. We have always thought of the KIM format as a fallback if the 
SYM format doesn’t workrs but the KIM speed takes 21 times as long, 
Cole’s tare made me realize that we could also send the SYM format at 
half or auarter sreedrs if necessary, In computing SYM vs KIM format 
sreeds note that each SYM byte reauires 9 bits SYM and 18 bits KIM. 


RECOMMENDED READING 

The two bimonthliess COMPUTE., which deals with 6502-based System 
Computers, and comrute II,» which covered the 6502- and 1802-based 
Single Board Computerss are merdind into a sinsle monthly, COMPUTE. 
This is welcome news, indeed» sincey as you will see elsewhere in this 
issuer SYM owners can benefit from rFrograms fors and information about 
Arrle (and Pet and Atariy and OSIy and the others). Address» rage 1-8, 
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ENHANCING THE SYM-1 I/0 CAFABILITIES AT (ALMOST) NO COST 

Ferhars vouy toor mas have wondered why Sunertek "sroiled* one of the 
two B-bit rarallel rorts in VIA #1 at $A000» by assigning FBR 6 to ON 
BOARD CASSETTE IN. The reason was to Frrovide “comratibilits" with 
KIM~1» which lecked PR 6 for &@ vers sood reason. 


KIM used a rair of 6530’s to rrovide its I/O-TIMER carabilitiess and to 
hold the 2 K KIM (Keyboard Interface Monitor) firmware. The 6530s which 
Rockwell calls the RRIOT (for ROM-RAM-I/0-TIMER)s is very much like the 
6532» which Rockwell calls the RIOT (for obvious reasons), excerpt for 
also including a@ 1K ROM. In the 6530, PR6 was sacrificed to free its 
rin to be used as one of the ROM addressing lines. Synertek *rerlaced*" 
the pair of 6530s on the KIM with one 6522 (VIA) and one 6532 (RIOT)» 
and rut the 4 K VIM (Versatile Interface Monitors now called SUPERMON) 
into a single 4 K ROM. Since KIM lacked PB 6» the SYM designers felt 
free to dedicate PBR 6 to one of the system functions. 


With my KIM I used an 8-bit digital to analogs converter (DAC) on the A 
Port for music generations and then added 3a 6-bit DAC on the & Fort. I 
was then able to generate 64 by 64 vector grarhics on an oscilloscore,. 
I didn’t even use the full 8-bit port because of memory rFroverty (only 
S K RAM!), 


With one of my SYMs, there is 32 K of memory for handling vector 
srarphics. While detailed vector gdrarhics on an oscilloscore would 
rresent flicker rroblemss my intention is to deflect a2 larse screen 
laser displays where the flicker would be part of the ambience. 
Furthermorey for direct film recordings with the laser beams flicker is 
again not a Problem, 


Thuss I want 256 by 256 laser grarhics (4 K of memory and Frixels) and 
the two 8-bit DACs. Also»y see elsewhere in this issuers I want two 8 bit 
DACs for my new Stereo Music Synthesizer software rackase from Micro 
Technolosy, Unlimited (MTU). For theser end many other reasons? I have 
longs been looking forys and and finally founds 3 simple ways to recover 
the use of FB 6, 


I recently received, almost as a sgifty a used dual trace oscilloscorey 
which I have been using to ‘study" the rerformance of the cassette 
interface (some SYMs still have rroblems in this area). Meanwhile the 
score helred me to find a very simple way to restore the full use of 
PR 6 without interference with the cassette function, 


PR 6 is available on the Expansion Connector as rin E-X (AUD TEST). You 
can bring a wire from there (or from any of a number of places on SYM) 
to near the Arrlication Connector. Since you are unlikely to need all 
of the signals on the A connector you can rerlace any one of them with 
PE 6. Now for the simple "fix". Bs biasing the inverting imput (Pin 3) 
of the LM 311 comparator (U26) very slightly negative with resrect to 
the non-inverting inruty the outrut of the comparator (which connects 
directly to PB 6) will "float* high when there is no cassette inputs 
otherwise it will “read* the cassette inrut values properly. This 
biasing is easily, and very chearly, done by connecting 2a one mesohm 
resistor from Fin 3 of U 26 to ground. This may not be the ortimum 
value of resistance but it does work well. Andy now, PBK 6 is free for 
use 385 an outrut when not inrutting tare. Have not tried using it es a 
direct inputs because I don’t meed ity but I see no reason why active 
low sidnals (inactive during cassette input) could not be wire-ored to 
FE 6 as ineuts. I do Flan to use Port B indirectly as an inrut though» 
and either the unused CA 1 or CB 2y in analogs to didital conversions: as 
soon as I work out the details, 
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ENHANCING THE SYM-1 TIMER CAPABILITIES AT NO COST 

And nowy let’s examine the timer situation. KIM used two timers, one in 
each 6530. These timers are of the 6532 (not 6522) ture. One was 
dedicated for system user the other totally free. Many KIM Frograms 
were written using the interrurt carabilities of the 6530/6532 timer. 
These may be adarted directly to SYM. Contrary to the misinformation on 
the tor of rade 4-20 of the SYM-1 Reference Manual» all 32 of the 6532 
addresses are available (although many of these are redundant). In 
facty one address listed as being “N/A* is actually used by MON 1-1! See 
lines 0256 and 0257 of the cassette interface rortion of MON 1.1. 


The four Write Timer addresses at $A41C-$A41F Enable Interrurt. The 
four Write Timer addresses at $A414-$A417 Disable Interrurt. Read Timer 
at $A404 Disables Interrurt. Read Timer at ¢A40C Enables Interrupt), 
So 0 ahead and wire ur the IRQ outrut of the 6532 and take advantase 
of the timer interrurt and the FA 7 edge detect interrurt carabilitiesy 
if you need them, 


Incidentally, while MON 1.0 used the 6522 timer in its cassette 
software, MON 1.1 uses the Divide by 8 feature of the 6532. Since the 
count of this clock is compared with HSBDRY for the 0/1 decision» it is 
arrarent that HSBIRY is the number of 8 (not 5 !) microsecond intervals. 
Andy mows the default value for HSBIRY ($46 = 70 DEC) is actually 560 
(not 350) microseconds. To set an actual value of 350 usecr HSBDIRY 
would have to be 44 DEC = $2C. This is far too low. Even to read the 
worst tares I receiver I need never go below $39. 


It was Gene Zumchak» of Niagara Micro Designs Incer 1700 Niasara Ste» 
Buffalory NY 14207, who rointed out to me the 8 vs 5 usec error in the 
descrirtion of the new (MON 1.1) SYM High Sreed Tare Format. Gene 
writes an excellent column for COMPUTE.: and has develored some 
excellent KIM/SYM rroductss including an S-100 exransion bus. 


TOLAY SYM-FORTHy TOMORROW SYM-FASCAL! 

I am not siven to beind overly enthusiastic about comruter lansuases. I 
have not yet jumped on the Fascal bandwasony although my academic 
colleasues wish to banish BASIC totally from the curriculums and rerlace 
it with Pascal. Right rows howevery my enthusiasm for FORTH is srowing 
more rapidly with each use. I am willing to Fredict that the srecial 
issue om FORTH of BYTE Madaziney Vol. Sy Noe 8» Ausust 1980, will do 
more to spread the rorularity of FORTH than all that has been written on 
it up to that issue, and that FORTH may even overtake PASCAL in 
"popularity." 


My first impression of FORTH was similar to my first impression of the 
H-F calculatorsy both based on an aversion to having to store in my own 
head-memory a knowledge of what both I and the calculator had rut on the 
stack. The Reverse Polish Notation (RPN) didn’t bother mex however and 
I soon realized that never did I have to keer track of more than a few 
items at once, 


Why a11 the enthusiasm? While rreraring for this issuer we had the 
opportunity to learn and use nearly all of the "higher level" lansuases 
available for SYM. These and their orisins and sources will be reviewed 
elsewhere in this issue. FORTH has been rlaced in the eublic domain and 
numerous versions are available, as can be realized at once by scanning 
the ads in the referenced issue of BYTE. Eric Rehnke kindly lent me a 
review cory of 6502 FORTH» together with a source listing and extensive 
documentations and examples of its usee I wouldy and do recommend his 
version highly, because of the urdating service and extensive 
documentation he is rrovidingss for any 6502 system other than the SYM. 
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Fortunately, for SYM ownerss Jack Brown (of Brown’s Basic Enhancements) 
has Jjust finalized a version of FORTH: esrecially tailored to fit the 
SYM. It is called» naturally, SYM-FORTH! It is tailored to fully 


utilize all of the features rresent in the SYM monitor. Jack hes 
errovided additional FORTH "Screens", for thase SYMmers with KTM-2s» to 
enhance the editing carability within the basic FORTH rackase,- He has 


also sent wus FORTH Screens to provide interesting grarhics on the MTU 
Visible Memory. His SYM-FORTH manual and the samrle Screens Frrovide a 
self-contained instruction Frackader bringing you ur to @ reasonable 
eroficiency level within 3 few hours. 


Incidentally,» the 6502 Assembler built into SYM-FORTH occuries less than 
1K of RAM. Ur to mow, Bob Denison’s 2 K Symbolic Assemblers was the 
most compact Symbolic Assembler available (it ais still the only 
“free-standing” assembler which can be useful om a 4 K SYM). 


While I am in love with RAE» and feel very friendly toward BASIC (it 
being so widely sroken: though desrised by the rrosgramming elite)» if I 
could have only one hisher level language on my SYMy I think I would 
chose FORTH. Whs? Because my main arrlications are word rFrrocessing 
(I bet that I could write a great word rrocessor im FORTH)» srarhicss 
and audio (voice and music). FORTH seems, to mex to be 8s "natural" for 
these latter two arprlications. 

Jack iS mow workings on a SYM-Fascal! Having observed both the auality 
of Jack’s work, and the sreed at which he works, we should be able to 
have a good Pascal on our SYMs very soon. 


MODIFIED EPROM BURNER 


Below is the Wiring List for Gieryic’s Modification of Hobart’s EPROM 
Frogrammer. See pase 5/6 - 27 for more information. 


EPROM AA SIGNAL 6522 
PIN CONNECTOR NAME 
es 6 ADDR 7 2FB7 
2 H ADDR 6 2FB6 
3 7p ADDR 5S 2PBS 
4 J ADDR 4 2PR4 
5 8 ADDR 3 2PR3 
6 K ADDR 2 2PB2 
7 m ADDR 1 2PB1 
8 [a ADDR 0 2PBO 
9 sf) DATA 0 2PA0 
10 3 DATA 1 2PA1 
ii c DATA 2 2PA2 
12 1 GROUND (ALSO FOR 25VOLT SUPPLY) 
13 12 DATA 3 2FAS3 
14 N DATA 4 2PA4 
1S 11 DATA S 2PAS 
16 M DATA 6 2FAS6 
17 10 DATA 7 2PA7 
18 4 (NOT) 2CA2 
CE/FGM 
19 15 ADDR 10 3PE2 
20 Ss (NOT) OE 2CR2 
21 — +25 VOLTS (.1 CAF TO GROUND) 
22 xi ADDR 9 3PR1 
23 16 ADDR 8 3PBO 
24 a +5 VOLTS (.47 CAP TO GROUND) 
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ON POWER SUPPLIES» EXPANSION BUFFERING, ANDI SYSTEM RELIABILITY 

Qur working habits are such that we Jump from one task to anothers wake 
ur in the middle of the might with a great ideay or break for 3 nar or @ 
thought session in the hot tub, Thuss there is always something 
“important" in both of our office SYMs that we would hate to lose (we do 
have backur et a11 timesys howeverr but it’s micer mever to need ity like 
insurance). Thus our systems are left on (excert for the video 
monitors) at all times» excert when we leave town for one reason or 
anothers and we want our SYMs ready at all times, and to have 23 much 
better memory than our own. 


There was 2 Feriod when our systems behaved rather flaky at times, 
(Note to our overseas subscribers, and Americans as well! "Flaky" is 
American slang» but very aprrorriate here. It means “consisting of 
flakess" but one of the dictionary definitions of flake is “a small 
loose mass or bit (sic)"s alsor flake is a synonym for chir. Flake 
derives from the Norwegian word flak» which means disk. Thus flaky is 
lesitimate computerese Jargon.) At any rater loose bitsy or "flakes" 
were diving us Froblems. We susrected bad chirsr Foor system designs 
whatever’ anything but the real causes, 


The real rroblems turned out to be not with the disital design, but in 
the rower surrly area. We found thats when we were using rower surrlies 
at over 75% of their specified current caracityy we began to have loose 
bit rroblemsy that disarreared when we cooled the rower surprlies with a 
fan. Arrarently, 3 rower surrFly orerated near its specified limits 
should not be installed in @ confined srace without either forced air 
cooling or being mounted on @ heat conducting surface. Our solution 
was to srlit the loads between several rower surrliesy orerating each 
one at well below rated caracitsy. 


Nexts we had lons leads from the rower surrlies to the various 
subsystems. Because the wire sizes (chosen randomly) and the current 
drains differed» we measured differences in both ground and +5 levels 
betweeny for examples the SYM and the disk controller (mounted with the 
disks) as high as 0.5 V. When we installed a rair of 12-sause leads 
from the rower suprly to the sustemry and shorter leads to the 
subsystemss all of our Froblems vanished. Our SYMs are now far more 
reliable than even I am. 


And now for rossible buffer rroblems: On our two main systems we do NOT 
buffer the exransion "bus", and we fill the 4 K "sar" at $1000-$1F FF 
with the (unbuffered) 4 K Blalock expansion board. On another system at 
school we are using a buffered motherboard which has sockets to hold 4 K 
of RAM to fill this gar. This board has two sets of three-state, 
two-way buffers in series on the data bus to the 4 K of RAM. We noticed 
Feculiarities in accessing data from this RAM block which we could only 
attribute to rFrroblems with the buffers. Rather than rerlacing these 
buffer chirss whichy incidentally, are eauite exrensiver and hard to 
locater we removed them from their sockets and rerlaced them with wire 
Jumpers. This cured the rroblem. 


The Problem was not im reading data from this blocky but whenever a STA 
instruction to this block was rerformed elsewhere, the instruction 
forced 2 break instruction to follow. While I don’t fully understand 
the rroblemy it is rossible for the sudden current surges caused by a 
number of fast acting three-state buffers changing state simultaneously 
to interfere with the control bus signals. 


While this rroblem was local to usy several readers have rerorted having 
similar eroblems with other buffered expansion devices for the SYM, 
These arrarently work well with KIM and AIM: but sive rroblems with 
some, not all SYMs. One of our readers still has not solved his 
Problems? we have asked him to keer us rosted on his rrosress. 
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VIDEO MONITORS AND POWER SUPPLIES 

We hadn’t intended to market SYM hardwarer we started to do so mainly as 
@ courtesy to our overseas subscribers, who find it very expensive to 
Furchase multiple money orders im small amounts each. On some items we 
buy for resaley we are given @ reasonable discount for rFrurchases in 
modest guantities. On others the discount is trivial» or even zeroy for 
small quantities. One example of the latter is a2 line of Fower 
surrliesy advertised in the rorular computer magazines at $24.95 for the 
3 A model. The rrice to us as an OEM is also $24.95 in lots of ur to 
24 


We are beginning an OEM activity, assembling systems which include a 
SYM~-1 with 4 K RAM» BAS-1» and RAE-1/2 installedy a KTM-2/80, 2 Leedex 
Video Monitory a Fower~One 5S Vs 6 A Fower surrlyrs a Sanyo 1540A cassette 
recordery a11 interconnecting cables, and the SWP-1 and Krown Kasic 
Enhancement Fackase. The future addition of 2 Blalock 4 K Memory 
Exransion Board and a erinter will rrovide at least one class of users 
(some of my non-technical college rrofessor colleagues) with reasonable 
word Frocessing and Computer Assisted Instruction carabilities at a far 
lower cost than available in any other system. They will have to 
erovide their own enclosure. 


As @ result of this we will have in stock the Leedex Video Monitors», and 
the Fower-One 3 A and 6 A (both with OVP) rower surrlies. An OEM 
Fresumably makes his profit on the “system integration" rart of his Job» 
and on the software sales, rather than on the hardware markur. The 
hardware comronents are mot really rFurchased for individual resele,. 


If you wishy however, you may Purchase Leedex Monitors and Fower-One 
Fower surrFlies from usr for MORE than you would have to ray elsewhere. 
These items are too heavy to Justify overseas airmail costs» so we do 
not recommend them to overseas subscribers. With the Fower One you will 
be getting rarts list and instructions for addins unregulated +11 and 
+22 and regulated +12 V if you wish. With the Leedex Monitors you wll 
be getting the assurance that the Leedex has been rersonally checked out 
by us for at least an hour in one of our working systems, rrior to our 
reshirment. Incidentally the Leedex and Power-One items have been 
selected by Synertek Systems Corroration as components of their own 
Micro Development Tool (MDT) Systems: and have excellent reliability 
records. 


HUGH CAMFBELL’S AFFLE TAFE LOADER 

The Program on Frase 5/6-22 is printed as a disassembly of the obJect 
code cassette dump sent us by Mr. Campbell. It is easily relocatable 
any whole number of Frases by changing the 13 values of $3E. It adds the 
followings command to MON 1.1» if its starting address is ratched to the 
Unrecognized Command Vector (URCVEC),s with .SD SE0O,AG4Ii(er)? 

oA XXKXe¥YBE(Cr) 

This command loads a (machine lansuage) Arrle tare from «xxx to YyYY, 
The user is reminded to observe all coryright restrictions concerning 
making backurys duplicates or modified» cories of Purchased software, 


A PROGRAM JUST LOADED WITH GOODIES 


The following rrogram is one that Frobably none of you will want in its 
entirety, yet we rublish it completely because it shows exrlicitly how 


to do what so many of you have asked! "How can I write my own rower-on 
routine?" 


In addition, the rrogram is loaded with many nice featuresys literally 
too numerous to mentions although we’ll cover as many as rossible. 
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Firsty 
commen 
he is 

it is 
elsewh 


Since 
does $s 


The F 
EF ROM 

availa 
studen 
VIA # 
addres 
addres 
the ca 
#3, e 
butes 

los-on 


In su 


read Mr. Cole’s letters which he sent in the form of initial 
ts in the source codes this will describe the hardware comrlement 
using. We are not familiar with the Ithaca Audio V.DI.U., although 

a very ropular "“rider® om the $-100 bus. We will say more 
ere on the Reta Computer 32 K Dynamic RAM Card. 


the source code was so lightly commented (we’re slad because it 
ave printing srpace!)» we felt obliged to add 3a fewr near the end, 


rogram occuries 2 Ky from $F000 to $F7FF. There is still unused 
from $FSI9 to $F7FK for additions. $F800 to $FFFF is still 
ble for echoing system RAM. It is left as "am exercise for the 
t" to argue the merits of this arrroach. Mr. Cole has siven uP 
3 and its associated functions, to be able to assign its 1 K 
S space to the V.D.U. The VIA chir could be given another 
sy» of courser and its functions rereservedy if desired: by addins 
lls in this EPROM. But when was the last time you called om VIA 
xeert through ACCESS? Note that JSR ACCESS will write over several 
in the V.0.U. Notice the elegantly human-factored arrroach in the 
message and in the clock setting routine. 


mmarsy, whether vou are a obesinner or @ eroy whether sou skim 


through this rrogram or study it in great detail» you have sot to learn 


someth 


ing new and useful from it. 


PRINT 0000 0370 


0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 


3STEPHEN .E. COLE M.I.P.R-E. Tieng). C.E.I. 
70*SYIINEY ROAD 
GOSFORT» 
HANTS» 

FO12 IPL 
¢2ist AUGUST 1980 
sDear Lux? 
+This Program sits at FOOO and resets on rower UF. 
3The V.D.U is the ITHACA AUDIO S-100 card Tyre IA-1100 and is 
gat location $ACOO to $AFFF. 
$The ram is the beta comruters 32k dynamic ram card, 
¢The ram is allocated from $1000 to $7FFF and $9000 to $9FFFa 
jthe latter for patches both rae and basic 
3I’m very Pleased with rrosress of SYM-FHYSIS. 
sand feel the articles cover a wide ranse. Auther Rechards 
thas been thinking about AA-Connector Bus but thinks as I do 
that it would take ur one of the rorts to control the tri-state 
jbuffersys which would probably be the best way to control it. 
7At the moment I am working on a auto trace for BASIC to 
jbe patched like Jack Brown’s editor. Have you any advice 
son how to do this? 
sDisks at this moment are not rossible due to cash flow. 
31 would like to get in contact with any other sym-rhysis 
jmembers in the British Isles to ordanise a set tosether. 
31 work for the British Broadcasting Corroration 
jas an engineer on orerations and maintance at B.R.C. T+V. (SOUTH) 
sin Southameton, 
Also the rrodram below reads the keyboard rort to rrovide 3 slow 
sdown routiney and the CR on the hex key rad acts as the break key 
swhich is extended outside the box on to the ascii keyboards 
$which is a full ascii tyre with mumeric rad and cursor control keys, 
3Mu printer is a tractor feed 132 col variable rarer 8" to 15" wide. 
$It is made by a firm in Germanys RENA$ have you ever heard of them? 
7It is a 5 by 7 dot printer and prints a1] 35 dots at once 
gat 132 characters a second, 
sThat’s a11 for nows hore to hear from you soon, 
, 


- 


or 
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STE 


0380 
0390 
0400 
0410 
0415 
0420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
OS50 
0560 
0570 
0580 
0590 
0600 
0610 
0620 
0630 
04640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0710 
0920 
0930 
0740 
09750 


FHEN COLE’S POWER-ON 
UTILITY PROGRAM 


»OS 

«LS 

+BA $F000 
, VU CONTROL FATCH 
, AND CURSOR ADLIRESSING 
, 
IER -DE $AQ0E 
IFR -DE $Aoon 
PCR +LE $A00C 
ACR «DE $A00OB 
TAGL +DE A006 
TiHC +DE $A005 
COUNTCLOCK .DE $Aé12 
SECS »DE $A613 
MIN »DE $A614 
HOUR »DE A615 
DORA »DE $A003 
ORA »DE $A00F 
CURID »DE $A600 
CHARI +DE $A601 
LINENO +DE $A602 
KBCHAR »DE A603 
PRFLAG »DE $A604 
COUNT »DE $A605 
LINBUF +DE $9F70 
TECHO +DE $A653 
INVEC »DE $A660 
OQUTVEC -DE $A663 
BEEF »DE $8972 
IER1I »DE $A80E 
IFR1 »DE $Ason 
PCRi »DE $A80C 
ACR1I »DE $A80B 
DORAL »DE $A803 
DORBI »DE $A802 
ORAL -DE $A801 
ORB1 »DE $A800 
RAM +DE $A600 
MAP «DE $A606 
LA +DE $Ad0A 
SA +DE $A60E 
BASIC »DE $C000 
BASICWARM .DE $9000 
RAE »DE $8000 


RAEWARM «DE $B003 
STATUSVEC .DE $896A 


UNRECVEC -DE $8101 
DISSCANVEC .DE $8906 
EXEVEC «DE $887E 
TRACEVEC »DE $80Co0 
USERBR +DE $804A 
IRQVEC +DE $800F 
NMI »DE $8098 
OUTBYT »DE $82FA 
INBYTE -DE $8109 
OUTCHR +DE $8A47 
; MEMORY MAP VIU 
5 1 K BLOCK 

, START ADDRESS $ACOO 


FOO0- 
F002- 
FOO3~ 


FOOS- 
FOO8- 
FOOA- 
FOOR- 
FOOC- 
FOOE- 
FOL1- 
FO14- 
FoLrs= 
FOL 7- 
FO19- 
FOLE= 
FOIF- 
FO022- 
FO24- 
FO27- 
FO2A- 
FoO2rn- 
FO2F- 
FO32- 
FO35- 
FO36- 
FO38- 
FOSA- 
FOSD- 
FO40- 
F042- 
FO45- 
F047= 
FO049- 
FO4E— 
FO4C- 
FO4E- 
FOSO- 
FOS1- 
FOS3- 
FOSS- 
FOS7- 
FOSA~ 
FOSC- 
FOSF- 
FO062- 
FO65~- 
F066- 
FO68- 
FO6A- 
FO6D- 
FO6F- 
FO71- 
FO73- 
FO76- 
FO79- 
FO7A- 
FO7C- 
FO7E- 
FO81- 
FO84- 
FO87- 
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20 
18 


FF 


cc 


AO 


Fi 


F2 
Aé 


AG 
Aé6 
Aé 


0960 3 
0970 RESET LUX #$FF 
0980 TXS 
0990 LDA #$CC 
0995 sTURN OFF FOR AND TAFE UNIT 
1000 STA $A00C 
1010 LUA #4 
1020 PHA 
1030 PLP 
1040 LUX #$7F 
1050 DEFAULT LIA DEFAUBLKsX 
1060 STA RAM+XxX 
1070 DEX 
1080 BFL DEFAULT 
1090 LDA #$FF 
1100 STA DDREL 
1110 STA DDRA 
1120 JSR BEEF 
1130 LIA #$00 
1140 STA COUNT 
1150 JSR VU 
11460 JSR VEU 
1170 LUX #$00 
1180 MESS LIA MESSAGE »Xx 
1190 JSR OUTCHR 
1200 INX 
1210 CPX #$8E 
1220 BNE MESS 
1230 JMF $8000 
1240 VDU STA CHARI 
1250 LIA #$80 
1260 CMF ORAL 
1270 BEQ GO 
1280 LIX #$20 
1290 DELAY2 LUY #$FF 
1300 DELAY DEY 
1310 CPY #00 
1320 BNE DELAY 
1330 DEX 
1340 CFX #$00 
1350 BNE DELAY2 
13460 GO LIA #$00 
1370 CMF PRFLAG 
1380 BEQ VDU1L 
1390 JSR PRINT 
1400 Vonu1 LDA CHARI 
1410 LOX CURID 
1420 SEC 
1430 CMP #$20 
1440 BCS TB 
1450 JMP CTRL 
1460 TB CMP #$7F 
1470 BNE TA 
1480 LDA #$20 
1490 JMP CLOSE 
1500 TA JSR MAP 
1510 INX 
1520 CPX #$40 
1530 bus NEWLINE 
1540 CUR STX CURID 
1550 PA JSR LA 
1560 JSR SA 
1570 cLec 

ww 


Foas- 
FO8A- 
Fosn- 
FO90- 
FO91- 
F094- 
F096- 
F098- 
F099- 
FO9C~ 
FO9E- 
FOAL- 
FOA4- 
FOA6~ 
FOA9- 
FOAB- 
FOAE- 
FOB1- 
FOR3- 
FOBS~ 
FOR8- 
FORB- 
FORD- 
F ORF ~ 
FOC2~ 
FOC4~ 
FOCé- 
FOC9- 
FOCB- 
FOCE- 
FOLO- 
Fon2- 
FODS- 
FOn6- 
Fone 
FODA- 
Fonc- 
FOLF- 
FOE1- 
FOE 4- 
FOE7- 
FOE8- 
FOEA- 
FOEC- 
FOED- 
FOEF- 
FOF 2- 
FOF5- 
FOF7- 
FOFB- 
FOFA- 
FOF D- 
F100- 
F101- 
F103- 
F106- 
F109- 
F10B- 
F10C- 
F10E- 
Fili- 
F114- 
F117- 


69 
20 
All 
60 
AC 
co 
FO 
cs 
8C 
A2 
20 
4c 
A? 
8 
Ag 
8h 
80 
ag? 
80 
ag 
cn 
ho 
Ag 
co 
no 
Ag 
20 
Ag? 
20 
AZ 
A? 
20 
E8 
EO 
no 
A2 
4c 
A2 
20 
20 
E8 
EO 
no 
18 
Ag? 
60 
80 
90 
18 
ag? 
60 
80 
18 
Ag 
60 
Bn 
90 
18 
Ag? 
60 
sn 
4c 
18 


Aé 
Ab 


AG 
Ab 


AS 
Ab 


Aé 
AS 


AG 
Ab 
FO 


1580 ALC 
1590 JSR 
1600 FINISH LDA 
14610 RTS 
1620 NEWLINE LDY 
1630 CRY 
14640 BEQ 
1650 INY 
1660 STY 
14670 LIX 
1680 JSR 
1690 JMP 
1700 SCROLL LIA 
1710 STA 
1720 LOA 
1730 STA 
1740 STA 
1750 LIA 
1760 STA 
1770 AGAIN LDA 
1780 CMP 
1790 BNE 
1800 LIA 
1810 CMP 
1820 BNE 
1830 LOA 
1840 JSR 
1850 LIA 
1860 JSR 
1870 LIX 
1880 LDA 
1890 YES JSR 
1900 INX 
1910 CPX 
1920 BNE 
1930 LIX 
1940 JMP 
1950 NOT LOX 
1960 MOREVDU JSR 
1970 JSR 
1980 INX 
1990 CPX 
2000 BNE 
2010 CLC 
2020 LIA 
2030 ADC 
2040 STA 
2050 BCC 
2060 CLE 
2070 LOA 
2080 ALC 
2090 STA 
2100 AGAINI CLC 
2110 LoA 
2120 ALC 
2130 STA 
2140 BCC 
2150 cLe 
2160 LDA 
2170 Ape 
2180 STA 
2190 JMF 
2200 LINE CLc 
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#$80 
MAP 
CHARI 


LINENO 
#$0F 
SCROLL 


LINENO 
#$00 
LINE 
CUR 
#$40 
LAt1 
#$AC 
LA+t2 
SAt2 
#400 
SAt1 
#$C0 
SAt1 
NOT 
#$AF 
SAt2 
NOT 
#$C0 
SUB1 
#$AF 
SUR2 
#$00 
#$20 
SA 


#340 
YES 
#$00 
CUR 
#$00 
LA 
SA 


#$40 
MOREVIIU 


#$40 
LAt1 
LAt1 
AGAIN1I 


#$01 
LA+2 
LA+t2 


#$40 
SAt1 
SAt+1 
AGAIN 


#$01 
SAt2 
SAt2 
AGAIN 


5/6712 


F118- AY 40 2210 LIA #%40 FiAS~ FO C4 2840 BEQ CLINE F225- 18 3470 cLe 


FilA- 60 07 AS 2220 AUC MAP+1 FiaAa- C9 10 2850 CMF #$10 F226- 69 80 3480 AIC #$80 
Fli~ 20 8A F2 2230 JSR SUB1 F1AC~ FO 18 2860 BEQ FR1 F228- 20 06 Ad 3490 JSR MAF 
F120- 90 09 2240 BCC NO FLiAE- C9 OB 2870 CMF #$08 F22B- 4C 8D FO 3500 JMF FINISH 
F122- 18 2250 CLC FiBO- DO 03 2880 BNE CARRYON 3510 3 

F123- a9 O1 2260 LOA #$01 F1iB2- 4C 42 Fi 2890 JMF LU 3520 3 

Fi25- 60 08 Ad 2270 ALC MAP+2 FLiBS- C9 00 2900 CARRYON CMF #$00 F22E- 20 F7 Fl 3530 TAB JSR CLCUR 
F1i28- 20 94 F2 2280 JSR SUB2 FLiR7- FO 26 2910 REQ CLEAR F231- 4C 76 FO 3540 JMP TA 
F1i2B- 18 2290 NO CLe F1iB9- C9 O09 2920 CMF #¢#09 3550 5 

F12C- 60 2300 RTS FiBB- FO 71 2930 BEQ TAB 3560 § 

F12D~- 38 2310 LULL SEC FiRD- C9 08 2940 CMF #$08 F234- 20 72 89 3570 BELL JSR REEF 
Fi2E- AD 07 A& 2320 ; LDA MAP+1 FIBF- FO 79 2950 BEQ BS F237- 4C 80 FO 3580 JMFP FINISH 
F131- E9 40 2330 SEC #$40 FiCi- c? 10 2960 CMF #$10 3590 5 

F1i33- 20 BA F2 2340 JSR SUB1I FiC3- FO 45 2970 BEQ HOME 3600 3 

F136- BO 09 2350 BCS LU2 F1iC5~ C9 07 2980 CMP #$07 F23A- 20 F7 Fi 3610 BS JSR CLCUR 
F138- 38 2360 SEC FiC7- FO 6B 2990 BEQ BELL F23D- 20 OF AS 3620 JSR SA 
F139- AD 08 AS 2370 LIA MAP+2 F1iC9- C9 03 3000 CTRLC CMP #403 F240- CA 3430 DEX 

Fi3C- E9 O1 2380 SEC #$01 FiCB- D0 0A 3010 BNE RET F241- EO FF 3640 CFX #$FF 
FLZE- 20 94 F2. 2390 JSR SUB2 Ficn- ag cc 3020 LUA #$CC F243- FO 03 3650 REQ UL. 
Fi4i- 60 2400 LuU2 RTS FICF- Cl 0C AQ 3030 CMF $A00C F245- 4C 7E FO 3660 JMF CUR 
F142- 20 F7 Fi 2410 LU JSR CLCUR Fin2- FO 06 3040 BEQ ON F248- A2 3F 3670 UL LUX #$3F 
F145- 20 OF AS 2420 JSR SA Fil4- 80 0C AO 3050 STA $A00C F24A- AC 02 AS 3680 LUY LINENO 
F148- 20 2D Fi 2430 JSR LU1 Fin7- 4C 8D FO 3060 RET JMF FINISH F240- CO 00 3690 CRY #$00 
Fi4k- AC 02 Ad 2440 LDY LINENO Fila- A? EC 3070 ON LDA #$EC R2aF= FO 22 3700 BEQ BOTTOM 
F1i4E- 88 2450 DEY Fipc- 80 0C AO 3080 STA $A00C F251- 88 3710 DEY 

F14F- CO FF 2460 CPY #$FF 3090 3 F252- BE 00 A& 3720 STX CURID 
Fi5i- DO oc 2470 BNE LU3 3100 ; F255- 8C 02 A& 3730 STY LINENG 
F153- AO OF 2480 LDY #$0F FLiDF- A? 20 3110 CLEAR LIA #$20 F258- AD 07 Ad 3740 TOF LIA MAPH+L 
F1i55- A9 AF 2490 LDA #$AF F1Ei- A2 00 3120 LIX #$00 F25B- 38 3750 SEC 

FiS7- 20 94 F2 2500 JSR SUB2 FiE3- 91D 00 AC 3130 CL STA $ACOO?X F25C- E9 40 3760 SBC ##40 
Fi5Aa- A? CO 2510 LDA #$CO F1E6- 91 00 AD 3140 STA $AL001X F25E- 20 BA F2 3770 JSR SUBI 
F1iSC- 20 8A F2 2520 JSR SUB1 F1E9- 90 00 AE 3150 STA $AEOOrX F261- 90 03 3780 BCC TOP1 
FISF- 8C 02 A6 2530 LUS STY LINENO FLEC- 90 00 AF 3160 STA $AFO0rX F263- 4C 7E FO 3790 JMP CUR 
Fi16é2- 4C 7E FO 2540 JMP CUR FLEF- E8 3170 INX F266- CE 08 A&é 3800 TOF1 DEC MAF +2 
F165- 20 F7 Fi 2550 OPEN JSR CLCUR FiFO- EO 00 3180 CFX #$00 F269- CE 10 AS 3810 DEC SA+2 
F168- 20 OF Ad 2560 JSR SA FiF2- DO EF 3190 BNE CL F26C- CE 0C AS 3820 DEC LAt2 
F16B- 4C E4 F2 2570 JMF OPENSUR F1iF4- 4C 0A F2 3200 JMP HOME F26F- 18 3830 cic 

Fié6E- A2 3F 2580 CLINE LUX #$3F 3210 § F270- 4C 7E FO 3840 JMP CUR 
F170- A? 20 2590 LUA #$20 3220 5 F273- A2 3F 3850 BOTTOM LUX #$3F 
F172- CA 2600 CLINEL DEX F1iF7- AE 00 AS 3230 CLCUR LOX CURID F275- AO OF 3860 LUY #$0F 
F173- 20 OE AS 2610 JSR SA FIFA- 20 0A A’ 3240 JSR LA F277- 8C 02 Ad 3870 STY LINENO 
F176- D0 FA 2620 BNE CLINEL FiFD- 18 3250 cLe F27A- BE 00 Aé 3880 S8TX CURID 
F178- 4C 7E FO 2630 JMP CUR FLIFE- 69 80 3260 ALC ##80 F27D- A? 00 3870 LDA #$00 
FLI7B- 20 F7 Fi 2640 START JSR CLCUR F200- 460 3270 RTS F27F- 20 BA F2 3900 JSR SUBI 
F1I7E- 20 OF AS 2650 JSR SA 3280 5 F282- A9 AF 3910 LIA #$AF 
F1i81- A2 00 2660 LUX #$00 3290 5 F284- 20 94 F2 3920 JSR SUR2 
F1i83- 4C 7E FO 2470 JMF CUR 3300 § F287- 4C 7E FO 3930 JMP CUR 
F186- AY C3 2680 PRI LUA #%11000011 F201- 20 F7 Fi 3310 CR JSR CLCUR F28A- 801 07 AS 3940 SUBI STA MAF +1 
Fis8- 8D 0C AB 24690 STA PCRi F204—- 20 OF A6 3320 JSR SA F280D- 8D OF A& 3950 STA SAt1 
F18B- AQ FF 2700 LDY #$FF F207- 4C 91 FO 3330 JMP NEWLINE F290- 8D OB Aé 3960 STA LAt1 
F180D~ 88 2710 Y7 DEY 3340 3 F293- 60 3970 RTS 

FIBE- CO 00 2720 CPY #$00 3350 3 F294- 80 08 AS 3980 SUB2 STA MAF +2 
F1i90- DO FR 2730 BNE Y7 F20A- 20 F7 Fi 3360 HOME JSR CLCUR F297- 80 10 AS 3990 STA SAt2 
F192- A9 EZ 2740 LDA #%11100011 F20I- 20 06 Ad 3370 JSR MAP F29A- 8D OC Ab 4000 STA LAt2 
F194- 8D 0C AB 2750 STA PCRI F210- A? 00 3380 LDA #$00 F29D- 60 4010 RTS 

F197- 4C Cl F2 2760 JMP PR2 F212- AA 3390 TAX 4020 3 

F1i9A- C9 On 2770 CTRL CMP #$0L! F213- A8 3400 TAY 4030 3 

FL9C~ FO 63 2780 BEQ CR F214- 80 00 A&é 3410 STA CURID 4040 § KEY BOARD SCAN ROUTINE 
F1I9E- C9 O41 2790 CMF #$01 F217- 80 02 Ad 3420 STA LINENO F29E- AY O1 4050 KBSCAN LDA #%00000001 
F1AO- FO D9 2800 BEQ START F21A- 20 BA F2 3430 JSR SURI F2A0- 8D OB AB 4060 STA ACR1 
FiA2- C9 11 2810 CMP #$11 F21D- Ag AC 3440 LIA #$AC F2A3- 80 0C AB 4070 STA PCRL 
F1A4- FO BF 2820 BEQ OFEN F21F- 20 94 F2 3450 JSR SUR2 F2A6- AY 02 4080 LDA #%00000010 
F1LAé- C9 OE 2830 CMF #$0E F222- 20 0A Ab 3466 JSR LA F2A8- 2C OD AB 4090 KRBWAIT BIT IFR1 
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F2AB- 
F2AD- 
F2B0- 
F2B1- 
F2B3~ 
F2R6— 
F2B9- 
F2BC- 
F2BE- 
F2C1- 
F203- 
F2C6- 
F209- 
F20C- 
F2cD- 
F2CF~ 
F2D2- 
F2D4- 
F2D7- 
F2nA- 
F20B- 
F2DD- 
F2E0- 
F2E3- 
F2E4- 
F2E5- 
F2E6- 
F2E9- 
F2EC~ 
F2ED- 
F2F0- 
F2F3- 
F2F5- 
F2F7- 
F2F8- 
F2FA- 
F2FB- 
F2FC- 
F2FF- 
F302- 
F303- 
F306- 
F309- 
F30C- 
F30E- 


F311- 
F314- 
F316- 
F318- 
F31A- 
F31C- 
F31LE- 
F320- 
F322- 
F324- 
F327- 
F32A- 
F32B~ 
F32E- 
F32F- 
F331- 
F334- 


FO 
AL 
18 
69? 
80 
An 
8D 
Ag? 
2c 
FO 
AD 
20 
Au 
60 
A? 
co 
FO 
8p 
An 
60 
Ag? 
8D 
Au 
60 
A8 
ES 
20 
8D 
98 
20 
AD 
EO 
DO 
60 
A2 
As 
CA 
20 
8n 
98 
20 
AD 
Ec 
DO 
4c 


AL 
Cc? 
FO 
co? 
FO 
Cc? 
FO 
c9 
FO 
AE 
9D 
E8 
8E 
60 
A? 
80 
te) 


A8 


Aé 
A8 
A8 
Aé 
A6é 
FO 
AG 
Ab 
Aé 
Ab 


Ab 
Ab 


Ab 
AS 


AS 
Ab 


Ab 
A6 


A6 
Aé6 
AS 
FO 


Ad 


Aé 
OF 


Ab 


AO 


4100 
4110 
4120 
4130 
4140 
4150 
41460 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
45460 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4480 
4690 
4700 
4710 
4720 


NOECHO 


FR2 


PRS 


OPENSUB 


CLOSE 
CLOSESUB 


’ 
PRINT 


LFP 


BEQ 
LDA 
€LCc 
ALC 
STA 
LOA 
STA 
LIA 
BIT 
BEQ 
LOA 
JSR 
LOA 
RTS 
LDA 
CMP 
BEQ 
STA 
LOA 
RTS 
LDA 
STA 
LDA 
RTS 
TAY 
INX 
JSR 
STA 
TYA 
JSR 
LDA 
CFX 
BNE 
RTS 
LDX 
TAY 
DEX 
JSR 
STA 
TYA 
JSR 
LDA 
CPX 
BNE 
JMP 


LBA 
CMF 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
LDX 
STA 
INX 
STX 
RTS 
LDA 
STA 
LDY 


KBEWAIT 
ORAL 


#$80 
KBCHAR 
IFR1I 

IFRI 
#%10000000 
TECHO 
NOECHO 
KBCHAR 

VoU 

KBCHAR 


#300 
PRFLAG 
PRS 
PRFLAG 
CHAR1 


#301 
PRFLAG 
CHAR1 


LA 
CHAR1 


SA 
CHAR1 
#$40 
OPENSUB 


#$3F 


LA 
CHARI 


SA 

CHAR1 
CURID 
CLOSESUB 
PA 


CHARL 
#$0A 

LFP 

#$00 
PRINTOUT 
#$0C 

FFP 

#$0B 

VTP 
COUNT 
LINBUF +X 


COUNT 
#%00000100 


ORA 
#$00 


F336- C8 

F337- CO 80 
F339~- [0 FB 
F33B- A? 00 
F330- 80 OF 
F340- 80 05 
F343- 60 

F344- AY 08 
F346- 8D OF 
F349~- AO 00 
F34R- C8 

F34C- CO 80 
F34E~- DO FR 
F350~- AY 00 
F352- 8D OF 
F355- 60 

F356- A? 10 
F358- 8D OF 
F35B- AO 00 
F3SD- C8 

F35E- CO 80 
F360- DO FB 
F362- A? 00 
F364- 8D OF 
F367- 60 

F368- A2 00 
F36A- AD OD 
F360- 8D on 
F370- A? C7 
F372- 8D OC 
F375- AO FF 
F377- 88 

F378- CO 00 
F37A- DO FB 
F37C- AY E7 
F37E- 8D OC 
F381- 18 

F382- AD OD 
F385- 6A 

F386- 90 E2 
F388- BD 70 
F38B- 80 00 


F38E- EC 05 
F391- FO 04 
F393- E8 

F394- 4C 6A 
F397- A? 02 
F399- 80D OF 
F39C- C8 

F39D- CO 80 


F39F- DO FB 
F3A1- AY 20 
F3A3- 8I 00 
F3A6- 4C 2F 
F3A9- AY 14 
F3AB- 8D 12 
F3AE- 8D OB 
F3B1- A? CO 
F3B3- 80 OE 
F3B46- AY FO 
F3B8- 8D 04 
F3BB- A9 C2 
F3B0- 80 05 
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AO 
Ab 


AO 


AO 


AO 


AO 


a8 
Ag 


AS 


AO 


A8 
F3 


Aé 
AO 


AO 
AO 


AO 


4730 
4740 
4750 
4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
3010 
5020 
5030 
5040 
5050 
5060 
5070 
3080 
5090 
5100 
5110 
3120 
3130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
9320 
5330 
5340 
5350 
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Y¥2 


FFP 


Y3 


VTP 


Yi 


PRINTOUT 


STROBE 


Yé 


TEST 


col 


CLOCKSTART 


INY 
CPY 
BNE 
LOA 
STA 
STA 
RTS 
LOA 
STA 
LDY 
INY 
CPY 
BNE 
LDA 
STA 
RTS 
LDA 
STA 
LDY 
INY 
CRY 
ENE 
LDA 
STA 
RTS 
LDX 
LIA 
STA 
LOA 
STA 
LOY 
DEY 
CFY 
BNE 
LIA 
STA 
CLC 
LIA 
ROR 
BCC 
LDA 
STA 
CPX 
REQ 
INX 
JMP 
LIA 
STA 
INY 
CFY 
BNE 
LDA 
STA 
JMP 
LDA 
STA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 


#380 
Y2 
#$00 
ORA 
COUNT 


#%00001000 
ORA 
#$00 


#380 
Y3 
#$00 
ORA 


#%00010000 
ORA 
#$00 


#$80 
Y1 
#$00 
ORA 


#$00 
IFR1 
IFR1 
#%11000111 
PCR1I 
#$FF 


#$00 

Yé 
#%11100111 
PCR1 


IFR1 

A 

STROBE 
LINRBUF » X 
ORB1 
COUNT 
CRP1 


STROBE 
#Z%00000010 
ORA 


#$80 
y 
#$20 
ORB1 
LFP 
#914 
COUNTCLOCK 
ACR 
#$C0 
IER 
#$FO 
TILL 
#$C2 
T1HC 


F3C0- 
Fsei— 
F3C2- 
F3c3- 
F3C4- 
F3C6- 
F3C9- 
F3CB- 
FSCE- 
F3ni- 
Psp3= 
F3nS- 
F3D8- 
F3DA- 
F3DB- 
F3DE- 
FSi 
[sce] 
FSES= 
F3E7- 
F3EA- 
F3EC- 
FSED— 
F3F0- 
F3F3- 
F3FS- 
F3F7- 
F3F9- 
F3FC- 
FSFE- 
FSFF- 
F402- 
F405~ 
F407- 
F409- 
F 40B- 
F40E- 
F40F- 
F410- 
F411i- 
F413- 
F416- 
F419- 
F41A- 
F4i1c- 
F41E- 
F421- 
F424- 
F426- 
F429= 
F42C- 
F420- 
F42F- 
F431- 
F434- 
F437- 
F439- 
F43C- 
F4A3F- 
F440- 
F442- 
F444- 
F447- 


60 
08 
48 
FS 
Ag? 
8n 
Ag 
80 
CE 
DO 
A? 
8n 
ag 
18 
60 
8D 
c9 
BO 
ag? 
80 
ag 
18 
60 
80 
ec? 
no 
ag 
80 
Ag 
18 
60 
8D 
c9 
DO 
A? 
80 
68 
28 
40 
A2 
BD 
20 
E8 
EO 
no 
20 
80 
A2 
BD 
20 
E8 
EO 
DO 
20 
8i 
A2 
BD 
20 
E8 
EO 
DO 
20 
8n 


AO 
AO 
A6 


AG 


Aé 
Ab 


Ab 


Ab 
Ab 


AS 


AGé 


Ab 


Aé 


5360 
5370 
5380 
5390 
53400 
5410 
5420 
9430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
S530 
5540 
5550 
55460 
5570 
5580 
5590 
5600 
5610 
5620 
5630 
3640 
5650 
5660 
5470 
5680 
5690 
5700 
5710 
5720 
5730 
5740 
5750 
5760 
5770 
5780 
5790 
5800 
9810 
5820 
5830 
5840 
5850 
5860 
5870 
5880 
5890 
5900 
5910 
5920 
5930 
5940 
5950 
5960 
5970 
5980 


RTS 


CLOCKIRG PHF 


EXIT 


PHA 
SED 
LIA 
STA 
LDA 
STA 
HEC 
BNE 
LBA 
STA 
LIA 
CLe 
ADC 
STA 
CMF 
BNE 
LDA 
STA 
LIA 
cLc 
ABC 
STA 
CMP 
BNE 
LDA 
STA 
LIA 
CLC 
ALC 
STA 
CMF 
BNE 
LIA 
STA 
PLA 
PEF: 
RTI 


CLOCKSET LIX 


HR 


MI 


SE 


LUA 
JSR 
INX 
CPX 
BNE 
JSR 
STA 
LOX 
LOA 
JSR 
INX 
CFX 
BNE 
JSR 
STA 
LIX 
LIA 
JSR 
INX 
CPX 
BNE 
JSR 
STA 


#$F0 
Hegel 
#$C2 
TIHC 
COUNTCLOCK 
EXIT 
#914 
COUNTCLOCK 
#501 


SECS 
SECS 
#$60 
EXIT 
#$00 
SECS 
#$01 


MIN 


MIN 
#$40 
EXIT 
#$00 
MIN 
#$01 


HOUR 
HOUR 
#$24 
EXIT 
#$00 
HOUR 


#400 
HRMESS 1X 
QUTCHR 


#13 

HR 

INBYTE 
HOUR 

#$00 
MINMESS»X 
OUTCHR 


#15 

MI 

INEYTE 

MIN 

#$00 
SECSMESS +X 
QUTCHR 


#15 

SE 
INBYTE 
SECS 
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F44A- 
F4aac- 
F44F- 
F450- 
F453~- 
F456- 
F457~ 
F459- 
F4SB~- 
F45E- 
F460- 
F462- 
F465- 
F468- 
F46B- 
F4é6n- 
F470- 
F473- 
F476- 
F478- 
F47E- 
F47E- 
F481- 
F482- 
F485- 
F488- 
F48B- 
F48E- 
FASF- 
F492- 
F495- 
F498- 
F49B—- 
F49E- 
F4Al- 
F4A4- 
F4A7- 
F4AA- 
F4AD- 
F4B0- 
F4B3- 
F4B6- 
F4E9-— 
F4BC- 
F4BF- 
F4C2- 
F4C5- 
F4ce- 
F4CB- 
F4CE- 
F4ni- 
F4n4- 
F4n7- 
F4n9- 
Fape- 
F40F- 
F4E2- 
F4E5~ 
F4E8- 


00 


12 


Al 
47 


1E 
FS 
ng 
on 
F9 
A? 
15 
FA 
2E 
47 
14 
FA 
20 
47 
13 
FA 


45 
45 
48 
52 


45 
45 
4D 
55 
53 
45 
45 
53 
4F 
53 
54 
53 
52 
54 
45 
52 
54 
49 
20 
54 
00 
00 
00 
ED 
60 
00 
00 
00 
00 
00 
00 


Aé 


8A 


59790 
6000 
6010 
6020 
6030 
6046 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 
6200 
6210 
6220 


6230 


6240 


LOA 
STA 
TAX 
GOCLOCK LIA 
JSR 
INX 
CPX 
BNE 
BACK1 JSR 
CMP 
BNE 
JMF 
CLOCKCHECK LDA 
JSR 
LOA 
JSR 
LIA 
JSR 
LDA 
JSR 
LIA 
JSR 
RTS 
HRMESS +BY 


MINMESS +BY 


SECSMESS +BY 


GOMESS +BY 
DEFAUBLK +BY 
+BY 
+BY 
+BY 


#$00 
COUNTCLOCK 


GOMESS»x 
OQUTCHR 

#30 
GOCLOCK 
INBYTE 
#$0L 

BACK1i 
CLOCKSTART 
HOUR 


QUTCHR 
SECS 
OUTBYT 


$00 ‘ENTER 


$0D ‘ENTER 


$00 ‘ENTER 


$0 ‘TO STA 


00 00 00 00 


$60 $BI $00 


$90 $00 $AC 


00 00 00 


HOURS ’ 


MINUTES ¢ 


SECONDS ‘ 


RT TYPE CR AT TIME SET ’ 


00 00 $7D $00 $AC 


$AC $60 


$60 00 00 00 00 00 


00 00 00 00 00 00 


sCOMMENTS ADDED BY LUX FROM THIS POINT ON: 

sCOMPARE THE ENTRIES FROM THIS FOINT ON WITH THE 
sMON 1.1 DEFAULT TABLE ON FAGES 4-21 AND 4-22 OF 
¥THE SYM-1 REFERENCE MANUAL» BEGINNING AT $A620, 


#THESE ARE HIS 


"J" COMMANDS FROM MON (SEE BELOW FOR DEFS)? 
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F4ER- 
F4ED~ 
F4EF- 
F4F1- 
FAF3- 
F4F5- 


FaF7- 


F4F9- 


F4FC- 2 


F4FF- 
F502- 
F505- 
F508- 
FS0B- 
F50C- 
FSOF- 
F512- 
F515- 
F518- 
F519- 
F51C- 
F51F- 
F522- 
F525- 
F526- 
F529- 


F52C- 
FS2E- 
F52F- 
F531- 
F532- 
F534- 
F535- 
F537- 
F538- 
F53A- 
F53B- 
F53D- 
FS3F- 
F541- 
F543- 


F545- 
F547- 
F549- 


FS4B- 
F54E- 
F551- 
F554- 
FSS7- 
FS5A- 
F5SD- 
F560- 
F563- 
F565- 
F568- 
F56B- 
F56E- 


04 
oo 
00 
00 
20 
00 


6E 
00 
00 
00 


o1 
80 
00 
00 


00 
4C 


ae 
43 
45 
Ss? 
31 
41 
20 
38 


SS 
20 
42 
ou 


6760 


+SE 
+SE 
+SE 
SE 
SI 
+SI 


RASIC 
BASICWARM 


RAE 


RAEWARM 


CLOCKSET 


CLOCKCHECK 


sHE CAN RESET WITH 


9IF IN MON 


+J6 AT THE KEYBOARD 


«SI RESET 
+HE SETS HIS CASSETTE DEFAULTS 
$00 $02 $04 $2C 


$00 $1A $00 


+BY 
+BY 


+BY 


+BY 


+BY 


$00 


$00 


$00 


$00 


$BO 


$FF 


$00 


$60 


$00 


$00 


$00 


$00 


+NOTICE THE USE OF THE 
KBSCAN 


«SI 
+BY 
SI 
+BY 
SE 
+BY 
SE 
+BY 
SE 
+BY 
+SE 
+SE 
+SE 
+SE 
SI 


$4C 
VDU 
$4C 


STATUSVEC 


$4C 


UNRECVEC 


$4C 


UNRECVEC 


$4C 


DISSCANVEC 
EXEVEC 


TRACEVEC 


USERBR 


CLOCKIRQ 


$00 


$00 


$846 


$00 


$4C 


$00 


$00 


AND 


$23 
$00 


$00 


$06 


$00 


$00 


$10 


$00 


SE 


BUT NOT AFTER A SYSTEM CRASH. 


$00 
$00 


$00 $00 


$00 


$00 $00 


$80 


$00 $FO 


$4C 


PSEUDO OPCODES HERE: 


+HE USES MON 1.1 IRQVEC ANDI NMI(VEC)s BUT HIS OWN RESET. 


>"MENU* 
MESSAGE 


+SE 


NMI 


+SI RESET 

»SE IRQVEC 
sHERE IS HIS AUTO LOG-ON MESSAGE WHICH PRESENTS A 
OF THE JUMP TABLE? 
‘S.E.COLE SYS-1 


+BY 


BY 


$00 


* JUMF TABLE’ 


$00 


AUG 1980’ $O0L 
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Fa7vi= 30 26 42 6770 +BY ‘O BASIC’ $00 ‘1 WARM START BASIC’ $07 
FS74- 41 53 49 
FS77- 43 OP 31 
FS7A- 20 57 41 
FS70- 52 40 20 
FS80- 53 54 41 
FSSa= 32 34 20 
F586- 42 41 53 
F589- 49 43 OD 
F58C- 32 20 52 6780 
FS8F- 41 4 
33. 201 37 
41 32 
20 33 
41 52 54 
20 352 41 
FSAI- 45 on 
FSA3- 34 20 53 6790 +RY °4 SET CLOCK’ $00 ’S FRINT CLOCK’ $00 
FSA6- 45 54 20 
FSA9- 43 4C 4F 
FSAC- 43 4B OD 
FSAF- 35 20 50 
FSB2- 52 49 4E 
FSBS- 54 20 43 
F5B8- 4C 4F 43 
FSRB- 4B OD 
FSBDI- 36 20 52 6800 +BY ‘6 RESET SYS’ $00 
FSCO- 45 53 45 
FSC3- S4 20 53 
FSC6é- S59 33 OD 
F5C9- 37 20 47 6810 +BY ‘7 GOTO HEX 0200’ $0f 
FSCC- 4F 54 4F 
FSCF- 20 48 45 
FS02- 358 20 30 
FSBS- 32 30 30 


+BY ‘2 RAE’ $00) “3 WARM START RAE’ ¢$0OL 


FS0US- oD 
6820 +HERE’S WHERE THE ACTUAL RESET VECTOR COMES FROM: 
6830 +BA $F7FC 

F7FC- 00 FO 6840 «SI RESET 
6850 +EN 


READING APPLE TAPES 
Published below are portions of two letters from Hush Campbells one of 
our many Australian subscribers. 


We concur with Mr. Campbell’s remark about Microchess at the current 
state-of-the-art. Buty for its time, Feter Jenning’s 1,1 K Microchess 
for the unsusmented KIM wes 2 real tour de force, It seemed 2 near 
miracle to be able to have that neat little assembly of electronic rarts 
tell usy on its little disrlayy where it wished us to move its Frieces, 
We converted our Microchess from KIM to SYM many months backs and it was 
Just as much fun as om the KIM» in srite of our increased sophistication 
(both SYM and us!). 


For awhiler we considered making arrangements to market our SYM versions 
until we found that one was already available from the 6502 Frosgrem 
Exchanges Very resgretably, this version makes use of a terminals so 
thats even though it will actually draw the board for your on reauests 
the old charm is gone. We decided against recommending that version 
when we found thats if we were in checks and made no attemrt to Frotect 
our kings Microchess also ignored the checks and turned its attention 
elsewhere! 


SYM-FHYSIS S/6-19 


Sargon is well known to us by rerutations and one of our colleagues 
rerorts that Fastsgammom rrovides 2 worthy orpronent. So that you can 
replay and “post-mortem"’ 3 Samer Fastsammon sives you the ortion to 
rereat the Ffrevious seauence of dice-throws with each restart. We 
eublish below a cory of Mr. Campbells Arrle Loader Prosgramy so that you 
can Purchase some of the Arrle (machine language only) Frosgrams on 
cassette for your use on SYM. 


We have not been able to try the Arrle Loader Programs ourselvess as we 
are still waiting for delivery of the Arrle Tare “Slide Show"» which we 
ordered. We ordered this tare because of Tlave F. Kemr’s (develorer of 
the SF-1 "Sreak & Srell*® interface for the SYM) article "Slide Show for 
the SYM",»s in MICRO» Issue Number 25, June 1980. In this article Mr. 
Keme shows how tor mot only read machine language dumps of the Arrle 
adrarhic disrlays into the SYM» but how to convert them from Arrle 
disrley format into MTU’s Visible Memory format in the rrocess. 


We will be sending cories of this issue to Hayden Books and to Quality 
Softwarey sudsesting thet they consider marketing SYM cassette versions 
of their rrodgrams. Quality Softwares according to Mr. Camebelly does 
not attemet to “protect” their software. Hayden does "“rrotect" their 
Arrle softwares but as sou can see from Mr. Camrbell’s letters such 
Frotection can be “broken". 


19 Brushy Creek Road 
Lenah Valley 
Tasmania 7008 

Tear Lux Australia 


17 August 1980 


Thank vou for sour note about my SYM-1 modifications to Arrle II 
dames. 


Yes - you can load Arrle machine code cassettes into @ SYM by using 
a modification of the Arrle cassette load from their monitor. ys a 
stroke of luck or something» the sreed of the tares is almost right. a 


have to slow down my Surerscore recorder by ahout 2 euarter of 2@ turn of 
the speed control. It was one of those "I wonder if’s..." that worked. 
It even worked with the MON - 1.0 that I was using when I found how to 
read Arrle tares, 


Loading into SYM-1 helrs to break security codes. When Mon 1-0 or 
1,1 meets an Arrle monitor address it returns to monitor without 
destroying the coder as the Arrle does om RESET. 


I have the code for loading Arrle taresy together with working 
modifications of? 


Hayden’s Sargon and Sargon II 
Personal’s Microchess and Checker King 
Quality’s Fastsammon 


All are modified to run om @ SYM-1 and a 40 character KTM~2» with 
Primitive sgrarhics. You really need @ serarate hoard for chess: the 
other two are OK on the VEU, 


I have not relocated any of the Frograms, since I have only the 
code that I disassembled myself to work fromys and Flenty of RAM besides. 
The rrograms use the following RAM. 

SARGON ¢- 800-2CFF 
SARGON II {- E00O-2FFF 
FASTGAMMON i- 800-2010 

CHECKER KING {- 3D0-1FFF 


I have not listed Microchess, It is not worth trying when the 
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FASTGAMMON is 2 good one to try firsts hecause that does not need 
any code-breaking. It Just needs the translation from Arrle I/0 to SYM 
I/O, None of my modifications is very tidy or elegant. I simply 
changed what I needed and left the rest of the Arrle code as it was. I 
have added something to the original im most cases. For instancery in 
the Sargon that I have sent to your the ten move orenins "books" are not 
in the Arrple version. 


Would you like to hele me to do somethings with the Arrle loader and 
games? Distance and time are both e bit much for negotiating from here 
in Australia. 


I have sent you the first SARGON with instructions so that you can 
see what I am talking about. I actually sent thet off to Hayden about a 
vear adoy but heard nothings from them. I susrect that they could not 
read my tare made with MON 1.0. Things should be 2 good bit better now 


You can see what I think of SWP-1. What do you think of Sargon? 
Yours faithfully 
Dear Lux 


Thank vou for your note dated 7 Sertember. I look forward to 
hearing whether Hayden Book will coorerate, 


The other side of this tare contains my loader for Arprle tares. As 
you will seer it is only 196 byutesr and so it is loaded almost before 
you know it. It is located at 3EO0-3EC4, but it relocates easily by 
changing the six or so 3E bytes. To use the Program in its Present 
locations enter SD 3E00,A66D and return. Then enter A x <syyy and 
returns xxXXxX and yysy ~are the start and end addresses on the Arrle 
instructions for loadings. I have to fiddle 2 bit with sreed and tone, 
Most tares load with both controls set about where they ere on the 
diagram with the tare. Some don’t need a change at all, Sometimes 
there is 2 slitch right at the bedinnins of a tare which causes an ER 
FF. You can overcome this by seeing where the code bedins on the tare, 
and saving the carriage return till that roint. A good load returns to 
monitor in the usuel way. 


As for translating the Arrle rrosrams to SYM-1. Well» that is easy 
sometimes,» and sometimes not. With an Arrle memory mar such as the one 
in MICRO recently, you can find the Arrle I/0 instructions, and fiddle 
SYM ones into their place, The remaining instructions with Arrle 
monitor addresses (COxx and Fxxx) you either NOP or use in some way, 
Several days laters you can Flay an Arrle same on a SYM. 


Anti-corying codes are a rroblem. It derends how much trouble has 
been taken. The dood thing is thats since SYM does not recosnise Arrle 
monitor instructions, it does not delete or chanse coder and so all the 
bootstrars and so on are still on your tare. If you are luckys the tare 
has some recognisable ASCII on it somewhere. You can generally count on 
4C xx xx at 0800. But Sargon II and Microchess 2 for inmstanmcery EOR 
with a hidden code before besinning the game. Sargon II also collects 
four addresses from odd places ransings from pase zero to SFFF, tells you 
the wrongs code for the EOR» and deletes rart of the bootstrer anyway. 
It is 211 rart of the challenge. 


Also on the tare is a SYM version of Quality Software’s Fastsdammon, 
It is the only Apple tare I have found that makes no attempt at all to 
confuse the user. QS are also in California. 


Regards 


Hush Campbell SYM-PHYSIS 5/6-21 


HUGH CAMFBELL’S APPLE TAPE LOADER FRGGRAM: See preceding letters, and 


short article on rase 5/6-9 for informetion on 


3EOO- AD 
BEO3- C9? 
3EOS- no 
3EO7- an 
BEOA- C9 
3EOC- FO 
BEOE- 4C 
3E1i- aD 
3E14- 85 
3E16- AD 
3E19- 85 
3E1B- AD 
3E1E- 85 
3E20- AD 
3E23- 85 
3E25- 4C 
3E28- AS 
3E2ZA- CS 
3E2C- AS 
3E2E- E5 
BEZO- ES 
3E32- 0 
BES4- ES 
BES6- 60 
3E37- AO 
BEZ9- 20 
BE3C- 10 
ZEZE- 69 
3E40- BO 
3E42- AO 
3E44- 20 
3E47- CB 
3E48- CB 
3E49- 88 
3E4A- D0 
3E4C- 90 
3E4E- Ao 
3ESO- 88 
3E5i- no 
3ES3- AC 
3ESé6- AO 
3ES8- CA 
BES9- 60 
3ESA- A2 
3ESC- 48 
3ESD- 20 
3E60- 68 
BE61- 2A 
3E62- AO 
3E64- CA 
3E65- 10 
3ES7- 40 
3E6B- 00 
BE69- 20 
BE6C- 98 
3E6I- AD 
3BE70- 29 
3E72- C5 
BE74- FO 
BE76- 85 


37 
41 
07 
49 
02 
03 
D1 
4D 
30 
4c 
3c 
4k 
oF 
4A 
3E 
7k 
3C 
3E 
3u 
3F 
3C 
02 
30 


4B 
49 
EF 
FE 
FS 
21 


49? 


Fo 


Aé 


Ab 


81 


A6 


Ab 


AG6 


Ab 


3E 


3E 


3E 


FF 


SE 


3E 


A0 


LIA 
CMP 
BNE 
LIA 
CMF 
BEQ 
JMF 
LIA 
STA 
LIA 
STA 
LDA 
STA 
LOA 
STA 
JMP 
LDA 
CMF 
LIA 
SBC 
INC 
BNE 
INC 
RTS 
LOY 
JSR 
BNE 
anc 
RCS 
LDY 
JSR 
INY 
INY 
DEY 
BNE 
BCC 
LUY 
DEY 
BNE 
LDY 
LDY 
DEX 
RTS 
LBX 
PHA 
JSR 
PLA 
ROL 
LhY 
DEX 
BNE 
RTS 
BRK 
JSR 
DEY 
LUA 
AND 
CMP 
BEQ 
STA 


A657 
#41 
SEOE 
A649 
#02 
3E11 
811 
Aé40 
3m 
A64C 


3E78- 
3E7A- 
3E7B- 
SE7E- 
JE80- 
3E83- 
3E85- 
3E88- 
3E8B- 
3ESD- 
3E90- 
SES2—- 
3E9S- 
3E97—- 
3EPA- 
3E9C- 
Seo 
3EAI~ 
3EA4— 
3EA6- 
3EAB- 
3EAA- 
3EAD- 
SEAF- 
JEB1~ 
JEB4— 
3EB6~- 
3EBS- 
3EBA- 
3EBD- 
3EBF- 
3EC2- 


3EOO AD 


3EO8 49 * 


3E10 81 
3E18 AS 
3E20 AD 
3E28 AS 
3E30 E6 
3E38 4B 
3E40 BO 
3E48 C8 
3ESO 88 
3ES8 CA 
3E60 68 
3E468 00 
3E70 29 
3E78 CO 
3E80 8D 
3E88 20 
3E90 85 
3E98 6C 
3EAO 37 
3EA8 85 
3EBO FO 
3EBB AP 
3ECO D1 
5845 


80 


Ao 
AO 


AO 
3E 


3E 
3E 
3E 
3E 


3E 


3E 


3E 


CPY 
RTS 
LIA 
AND 
STA 
LDA 
STA 
JSR 
LIA 
JSR 
STA 
JSR 
LOY 
JSR 
BCS 
JSR 
LDY 
JSR 
STA 
EOR 
STA 
JSR 
LDY 
BCC 
JSR 
CMF 
BEQ 
LIA 
JSR 
LOA 
JMP 
JMP 


41 Lo 
FO 03 
85 30 
4B Aé 
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using this FProsram, 


#80 


A002 
FEF 
A002 
#00 


AD, 38 
1202 
4C, DE 
SF rA7 
3E70C 
SFrFS6é 
AO,» OL 
FE, 2F 
C8204 
32788 
20953 
3E136 
60991 
A030 
2F 27 
BF yFE 
A0s0E 
3E,29 
20784 
A0r41i 
2E 960 
9OxFA 
OA,» 8F 
40724 


H. R. LUXENBERG 8/29/80 
EDLTOR: SYM-PHYSIS »SYM-1 USERS’ GROUP NEWSLETTER 
P. O. BOX 315 CHICO»CA 95927 


LUX» 

JUST A SHORT CASSETTE TO EXPRESS MY APPRECIATION OF SYMFHYSIS, 

YOUR MATERIAL HAS GREATLY HASTENED MY EVOLUTION OUT OF SIMPLESYMDOM, 

IT AM COMPOSING THIS FILE USING MY SYMr A SURPLUS XEROX KEYBOARD FROM 
CALIFORNIA DIGITAL, AND FATA ELECTRONICS’ TVT 6-5/8 (CHEAP VIDEO), 

IT REMEMBER SEEING IN ISSUE 3 OF SYM-FHYSIS A FROMISE 10 [TISCUSS "CHEAF* 
VIDEO TERMINALS, WHICH I WAITED ANXIOUSLY FORy BUT DIT! NOT SEE, 

IT HAVE JUST ADAPTED CHEAP VIDEO TO THE SYM-1 ANI! THOUGHT OTHERS 

MIGHT BRE INTERSTED IN MY EXPERIENCE. 
CCCCOCCCCCOCCOCCCCCCCCCCCCOCOCCOCOCCCOCOCOCLELCOOOCCOOCCCOOCCCECOCOCOLOCLCCOCEE 
CHEAP VIDEO FOR THE SYM JOHN MATTOX 

102 NW 27 TERRACE 
GAINESVILLE FL 32607 
(904) 378-6768 


FAIA ELECTRONICS SELLS A BARE BONES VIDEO DRIVER KIT (TVT6~-5/8) 
FOR $43» WHICH INCLUDES DON LANCASTER’S CHEAP VIDEO COOKBOOK. 

TVT CONSISTS OF SEVEN INTEGRATED CIRCUITS# AN UPPER CASE CHARACTER 
GENERATOR IS SUPPLIED WITH THE KIT. THE IMPLEMENTATION OF AN 
UPPER-LOWER CASE GENERATOR IS DISCUSSED. 


TVT IS DESIGNED FOR THE KIM. THE DESIGN REQUIRES THE DISPLAY MEMORY 
DATA BUS TO BE BUFFERED (TO PROVIDE DIRECT ACCESS BY TYVT WHILE 

THE HOST MICROPROCESSOR EXECUTES A SUBROUTINE WHICH INCREMENTS THE 
ADDRESS BUS). THIS MEANS THAT ADDITIONAL OFF~BOARD MEMORY IS REQUIRED 
WITH TRI-STATE DRIVERS IN BOTH DIRECTIONS FOR THE SYM. 


TVT USES THE 4 HIGHEST ADDRESS LINES AS DISPLAY INSTRUCTIONS, 

THIS MEANS THAT IF ONE USES THE INSTRUCTION DECODER FROM SUPPLIED 
WITH THE KIT, ADDRESS SPACE $6000-$DIFFF MUST BE RESERVED FOR TUT. 
THIS IS CLEARLY UNACCEPTABLE. FOR $3 PAIA ELECTRONICS WILL TRADE 
THE PROM FOR ONE PROGRAMMED TO USE MEMORY SPACE $2000 THROUGH $9FFF, 
THE MONITOR ENABLE JUMPER MUST BE REPLACED WITH OFF BOARD LOGIC 
USING A 6522 VIA TO SWITCH BETWEEN ENABLING THE MONITOR AND ENABLING 
THE TVT. ADDITIONAL EXPANSIONS WILL ALSO NEED TO BE DESELECTABLE. 


IN ADDITION TO USING 50% OF THE ADDRESS FIELD, TYT REQUIRES UF TO 
95% OF THE CPU TIME (THERE AIN’T NO FREE LUNCH). ALSO» FOR DISPLAYS 
WITH MORE THAN 40 COLUMNS» THE HORIZONTAL FREQUENCY OF THE CRT 
MONITOR MUST BE REDUCED, 


MY CURRENT IMPLEMENTATION IS TO DISPLAY WHILE WAITING FOR KEYBOARD 
INPUT (WHICH IS TIME OTHERWISE WASTED). WITH A 1 K DISPLAY MEMORY» 

IT AM USING A 64X16 DISPLAY. I AM BUILDING AN 8 K DISPLAY MEMORY 
WHICH WILL ALLOW A 80X24 DISPLAY AND 256X256 BLACK & WHITE GRAPHICS. 


CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCLECCCCCCCCOCCCCOCLECCCCECCCCCEO 
I INCLUDE HARDCOPY BECAUSE I AM NOT CERTAIN OF MY RECORDER. 
YOU MAY PUBLISH WHAT YOU WISH OF IT. IF I HAD IT TO DO OVER, I 
WOULD HAVE INSTEAD PURCHASED KTM-2/80,. 

SINCERELY» 

JOHN 


John: Thanks for the valuable writeur. Many of our readers will 
also find it helrful. Your recorder writes finer reads easily! - Lux. 
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Ir. H. Re Luxenbers August 14, 1980 
Editor SYM-FHYSIS 


Pe QO» Box 315 
Chicoy California 95927 


Dear Ilr. Luxenbers? 


I have been using Jack Krown’s "Super TCP" and “Ultrarenumber’ 
alongs with a modified version of Tom Gettys’ "Merge/Delete* and find 
them to be a marvelous enhancement to my SYM. I’ve rut them together 
with a drarhics rackase for MTU’s K~1008 board, a tare verify and 
tare directory sesment (after the one of Jack Gieryic)»s and linkage 
to @ printers all on 3 Fair of 2716 EPROMs (stackedy of course) with 
the result that I have a very mice overall orerating system for the 
SYM. My primary use of the system right now is to write rrosgrams for 
lecture demonstration in Physics classes using the TV grarhics. 


In using Ultrarenumber I discovered that if it finds reference 
to a nonexistent line number following GOTO,» GOSURy etc. it dives it 
the mumber 65535 which is an illegal line number in SYM-1 BASIC. The 
This means that you cannot run a renumbered Program until 3a11 the 
illegal references are individually corrected. The largest accertable 
line mumber in SYM-1 BASIC is 63999 which is F9FF in hex. Therefore 
I changed lines 3220-3230 in Ultra-renumber as follows? 


3220 STA XFACTO-1 
3222 LIA #$F9 
3230 STA xFACTO 


Now when the ebove circumstance occurs: it recomrutes the references 
to the nonexistent lines as 63999. References to this line nmumber can 
then be trarred out by using 3 statement such as? 


63777 GOTO KK 


which takes the rrosgram to some arrrorriate roint. I have not found 
8 Situation in which I could not get a satisfactory renumbering Job, 


I certainly enjoy SYM-FHYSIS and find it generally very 
heleful. I think it is clearly the best rublicetion going for 
“Summers". I have found the work of Jack Brown and Tom Gettys very 
instructivers especially in understandings how some of the BASIC 
routines work. Keer up the good work. 


Sincerely» 


James G. Fengra 

Derartment of Physics 

Whitman College 

Walla Wallay Washington 99362 


SYM AS A PERSONAL COMPUTER & THE ELDUCATIONAL/ACADEMIC MARKET 


(continued from pase 5/6-2) 


Sunertek arrreciatesys and are exrloring the rossibilities of OEMins a 
Package built around this nmucleuss with attractive discounts to 
individual faculty and students to encourase Personal systems as well. 
We consider workings endineers Just breaking-in to the microcomruter 
field as being in the “student” catesorys for discount rPurrosesy too, 


We have rurveyed several such systems locally, and would be interested 
in hearing your sudsestions and comments about this class of systems, 
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HOW TO ADD MORE VIAS EASILY 

The SYM-1 dedicates a full 4 K of address srace ($AQ000-$AFFF) to the 
6532 and the three on-board 6522s, 1K to each. The 6532 meeds 128 
addresses for its RAMs and 32 addresses for its I/0-TIMERSs but the 
65225 each need only 16 addresses of their assidned 1 K blocks. 


When the rroblem arose of adding the HDE Disk Controllers which has its 
own on-board 6522» with full address decodinss we assigned it the 
addresses $A88X (16 bytes only)» and temporarily removed the (user 
supplied) VIA #2 in U28» so that there would be mo address conflicts. 
We could have broken the 1 K block at $A800-$ARFF im halfys and assigned 
$AAOO~$ABFF to ans added VIAs, but decided to use only frase $A8 for all 
I/O» since the urrer half of this one rase alone would ellow the 
addition of eight more VIAs (with full decoding). 


The first two purchasers of the HIE SYM-FODS came ur with two very 
different hardware imrlementations of the simple logic to keer VIA #2 
out of the urrer halves of the four rades to which it has access. These 
are both rresented elsewhere in this issue. It is interesting to note 
thats mot only did each chose a different logical eauation to imelements 
each selected a different technolosgy. One chose the IC arrroachy adding 
@ chirps the other chose DTL (Diode Transistor Logic) because it (the 
transistor) was already there, 


As of mow we have mot added the additional VIAsS we thought we would 
want. One reason is that we were able to "recover" the use of FB 6 on 
VIA #1. The second reason is that we would like to rut ~a11 of our 
“extra" Forts at the Auxilliary Arrlication Connectors and mot load our 
unbuffered Address and Data Busses at the Exransion Connector down any 
furthers even though we have had no problems as yet. Im facts we Just 
installed the Color-Mate color s¢rarhics system on the (unbuffered) 
expansion bus (addresses $9000-$9FFF) with no rroblems, 


Since we fully intend to install the AY-3-8910 Programmable Sound 
Generator (one of these days!)» we rlan to make use of its "free" 
built-in pair of 8-bit 1/0 Forts: which can be used inderendently of the 
sound generation functions to handle the control functions we wish. One 
of the rorts could serve as the origin of @ two-way data bus to a number 
of other VIAs» and the second rort could rrovide the chir select and 
resister select functions. Obviously we have not thousht this through 
in detail as vyetr because we are still mot vet certain of our 
requirements, 


MORE FROM JOHN GIERYIC ABOUT JACK BUILT PROGRAMS 

We told Jack that we didn’t think there would be 2 great market for 
dames for the SYM-1/KTM-2 system. This turned out to be trues most of 
our readers seem to want mostly ‘utilities." The demand for SWF-1s and 
BRE-1 (our mew name for the Brown Basic Enhancements Packaser sdiven 
because the Purchasing Office Freorle who place orders with us feel 
uncomfortable unless the rroduct has an ordering mumber as well as 2 
name), has been hishs the Jack Built Prosrams have not shaken the earth 
with fast movement. 


Welly Jack has senerated some PLOT Utilities for BASIC, which work with 
the (built-in) Gowan Double Density Flot and Trig Patch machine lansuase 
Frograms. These additions to the Jack-Built Programs line may be 
ordered throush the Users’ Grour, The best way to describe these 
Programs is to rerrint the instruction sheets this we do below. He slso 
Provided some bus exterminators and 2a well human-endineered BASIC EPROM 
Frosgrammmer Frogram. We will therefore turn the next few rases over to 
Jack. But firsts 2a few more editorial comments (to keer our editorial 


license current)? - 
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Jack is an extremely good BASIC rrosrammery and is using RAE to Frerare 
his manuscrirets for rublication. We’re glad about the latter: since it 
is so easy to "SWF" his manuscripts into camera-ready cory, His FLOT 
programs mix BASIC with MLC (Machine Lansuese Code)» which is» of 
Coursey denerated bu RAE. We hore we can rersuade Jack to redo one of 
his FLOT rrograms im SYM-FORTH» and rerort back to us 2a (not necessarily 
obJective) comrarision of the two arrroaches. 


We are curious to hear what this Jack will have to say on FORTH versus 
BASIC, because our other Jack (Jack Browns that is)s also very well 
versed in BASIC, has sent us some srarhics rrosrams (for the MTU Visible 
Memory)» and the classical ‘Towers of Hanoi* as a beautiful grarhics 
demonstration on the KTM-2/80, written im FORTHy with its own built-in 
Trig Patch: and MLC rortionsy compiled with FORTH’S built-in ASSEMBLER 
Vocabulary. We finds as only ‘occasional* Frrogrammers (meaning only 
when we have toy because we couldn’t con someone else into doins it for 
us!)y that the FORTH program is actually easier to follow than a BASIC 
ones in spite of many more years of BASIC experience. 


from JACK BUILT FROGRAMS 

These three programs all reauire 8K of RAMs a KTM-2/80 and BAS~-1. Enter 
BASIC with 6400 bytes free. Each rrodram consists of a BASIC Frrosram 
part and 23 machine language rart (19FO thru 1IFFF) containing Bill 
Gowans’ rlot package from SYM-PHYSIS Issue #3 plus the tris functions, 
Two loads are reauired im BASIC. The first loads the machine lansuade 
rortion and the second loads the BASIC rrosram. Once this is done the 
user can 4o to one of the other two rrograms by loading only the KASIC 
rart of that other rrogram. The machine language rortion is identical 
for all three rrosrams, 


OOOO KIO KK 
x x 
x DUAL Y-AXIS PLOT * 
x x 
SOOO OOO IO IKK 


This Prackase rroduces 3 rlot of two eauations of the form Y = F(X) over 
the same user-srecified x ranser while using a different user-specified 
“4 range for each eauation. This concert is similar to the dual trace 
oscilloscore. It allows the user to view two widely differing Frlots 


surerimrosed on the same ‘“riece of graph rarer". Two eauations are 
already in memory. Entering the following values im response to the 
Frodram prompts will dive 2 “*feel" for the rrosram: -ivy ty Ov 7209 O» 
720. 

OOOO OK OK 

x x 

x 4 QUADRANT PLOT * 

x x 

OOOO OO KK 


Ur to four inderendent eauations of the form Y = F(X) are Flotted on a 
four q@uadrant drid which utilizes the entire monitor screen. The user 
srecifies the number of equations to rlot»s the maximum rositive x value 
and the maximum Positive y value. The Frrogram Flots the eauation(s) on 
@ 1460¢h) by 48(v) "dot" grid. Enter the following values in response to 
the Frrogram Frompts: 2» 1» 720. This will rroduce four complete 
eycles of a sine wave and another 4 cycles of a cosine wave, 
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OOOO OOK 


* * 

x FOLAR PLOT * 

* x 

OOOO OK OK ok 
Ue to four inderendent eauations of the form R=F(TH) are Flotted on a 
Polar srid which uses the entire monitor screen. The sealing is 
adjusted such thet the rlot of R = 5 does arrear as a circle on the 
monitor. The Frosgram Fromets the user for the maximum kK values the 
ranse of THETA (minimum and maximum)» and the increment value, For 


exampley aif the range of THETA is 10 to 30 desrees with an increment of 
4, then the rrogram would rlot @ Point every 4 degrees between 10 and 
30. A minimum THETA of O canmot be entered due to error checking by the 
erosram.e Trs entering the followings values to the Frosram Frompts?: 4s 
6s Ly 360% 44 This will show whet the rrogram can do. Now chanse line 
20 to read R=TH and enter RUN. Enter the following values to the 
Promets ? . ly 27» 1s 14409 6, This should result im an impressive 
spiral. 


JACK BUILT PROGRAM BUGS 

Two of ms Programs have minor buss. I want to thank Lion Full and Car 
Teisen for brinsgina these to my attention. Lux already has the fixes 
incorrorated into his sources To the many who heave already Frurchased 
the two Frrogramsy check your source, If the followings fixes are 
missing, then add them. Ilo mot write over your orisinal tare. Cory the 
corrected source to 2 new tare, If the new tare checks out ON» thers 
and only theny should sou rewrite your original tare, 


BAR GRAPH 
Symptoms: Very short bars (less than 8 scan lines tall) are actually 
8 sean lines taller than they should bee With this fix these short bars 
will be the correct length. If the bar is too short to arrear es even 2 
single scan lines that bar on the grarh will be blank. That’s the way 
it should be. 


Fix? Insert the following line? 526 IFC=OTHENQ=1;GOTOS32 


PLOT 
Symptoms? Under certain conditionss a sindle Froint does mot arrear 
to “follow" the Flot. Instead it arrears at 2 Point somewhere below its 
real position and the plot has @ *hole* (missing Flot Froint) at this 
Position, This hole will errear at the very tor line of the srarh, The 
bus is @ very common ones 2 relational orerator in an IF statement did 
not include the “eaual to" case. 


Fix’ Insert an "=" im line 153 so it reads as follows? 


153 IFY>=YLTHENBR=39:GOTO160 


MORE ON THE EPROMMER 


Year Lux and all SYMmers: 


I read with extreme interest Joe Hobart’s article "An EPROM Programmer 
for the SYM-1" in SYM-PHYSIS Issue #4. His idea was elegant andr best 
of ally chear! As 2 complement to his simple hardware designs I heave 
written 3 very comprehensive software rackase which dives the user 2 
“veat deal of rower when rrogramming the 2516 or 2716 EFROM. 
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I reassidnmed the rorts on the 6522’s such that NO modifications are 
mecessary to the SYM. Simply wire the rrosgrammer rer the directions in 
the enclosed article and you’re ready to RUN, This allows you to use 
the four buffered bits om Fort ACOO for other arrlications om the “AA 
BUS". 


For vou lucky users who own 3 KTM-2 or KTM-2/80 my Frogram will utilize 
cursor Fositioning to make the man-machine interface 2a bit more 
rleasings. For you other terminal ownersy a11 data and displays will be 
left Justified om your screen. 


An additional feature of this rresram is the ability to turn off all 
rower to the EFROM when the EPROM is not beings accessed. This enables 
the user to chanse EPROMs without turnings off the SYM. While the ortion 
list 1s beind disrlayed and the pPrrogram is waiting for the user’s 
selectiony 311 rort bits are logic 0. If the user installs a double 
role single throw switch on the +5 volts to EPROM Fin 24% and the +25 
volts to EPROM Fin 21 the user can turn this switch off and 
remove/rerlace/insert EFROMs. This switch need be turned on only for 
ortions 1ly293%4 and 7. 


Wouldn’t it be mice if this switch could be sutomated? Wells I’ve Fro- 
vided such @ signal on the AA conmector Fin S (3FB3). This Pim will go 
hish when the EPROM is accessed (ortions ly 2% 3s 4% and 7). This sig- 
nal cen be wused aes @ means to control a relay which would rerlace the 
manual dest switch. 


There is set enother method of implementing this automatic control of 
the +5 and +25 voltages. Im my caser I used two SIGMA relays (Part no, 
IPLTELAL-SS). These are dual-in-line rackased reed relays (14 pin DIF) 
with en internal surprression diode. Each relay has a single role single 
throw switch. One relay is used to switch the +5 volts and the other to 
switeh the +25 volts. The signal from Fin S (3FB3) drives an inverter 
(7404)» whichy in turns is used to sink current on the +5 volt control 
relay coil. Another signal is rrovided on the Y Fin (3PR4) to drive 
another inverters which is used to sink current on the +25 volt control 
relay coil. 


This use of one of the buffered bits on the rort at ACOO reauires a 


change on the SYM. Buffer B4 (lower lefthand of the SYM board) should 
have roint A Jumrered to roint 3 (refer to Figure 4-Sa in your SYM 
Reference Manual) and roint B jumrered to Froint 18, Alsor the .47 
earacitor to EPROM pin 24 is rerositioned so it is selways commected from 
ground to +S volts. My schematic for this method is summed ur below. 


SY¥Mecerelyy, 
Jack Giersyic 
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Hardware reauirements;: 


SYM-1 

SYM BASIC 

7K RAM 

Terminal with at least 16 lines and 
at least 32 characters rer line SYM-FHYSIS 5/6-28 


This Frosram rresents the user with a list of 8 ortions from which to 
choose. When the selected ortion is completed the program will ask the 
user if he/she wants to go back to the ortion disrlay. If the resronse 
is YES, then the ortion list will again be presented. All addresses and 
limits can be entered in either decimal or hex. Hex mumbers are simply 
rreceded by the letter Hy e.g.» H2FS. 


OFTIONS 

- PROGRAM EPROM 

~ COMPARE EPROM TO MEMORY 
~ VERIFY EPROM IS CLEARED 
- DISPLAY EPROM MEMORY 
DISPLAY MEMORY 

- ENTER MEMORY DATA 

- READ EPROM TO MEMORY 

- MEMORY MOVE 


OFTION 1 - This ortion is used to rrosram the EPROM. It Fromrts the 
user for the EPROM starting address: the number of bytes to rrograms and 
the data starting address in memory. The EPROM starting address rlus 
the mumber of bytes cannot extend beyond the 2K of the EPROM. If it 
does, the Program will asain prompt the user for all of the data. This 
option allows the user to Prosram any number of butes, anywhere within 
the EPROM, from any area of the SYM memoryrs without disturbing the 
remaining locations im the EPROM. After the Frosgraming is completed 
this option will verify the data Just writtens and any errors will be 
disrlayed in the following format? 


ONOMSWnNe 
! 


ERROR "EPROM address" “EPROM data* “memory address" “memory data" 


If the reauested parameters were entered in decimal then the error data 


is displayed in decimal. If the parameters were entered in hex then the 
error data will be disrlayed in hex. 


OFTION 2 - This ortion will compare any rortion of the EPROM to memory. 
The ortion reauests 3 rarameters» as does ortion 1. Any errors are 


displayed as in ortion 1. 


OPTION 3 - This ortion will verify that any part of the EFROM contains 
hex FF. It will reauest @ starting address and the number of bytes to 
check- Ans locations not containing FF will be printed: alongs with the 
data found in those locations. It is wise to verify if the EPROM is 
cleared» prior to Prosramminsg, as this could save a lot of time. 


OPTION 4 - This ortion is used to view the contents of any number of 
contiguous bytes in the EPROM without brinsins the data into memory. 
The ortion asks for the starting address and the number of bytes to 
display. The data is displayed in hex regardless of the format used to 
enter the address and byte count (decimal or hex). 


OFTION S - This ortion is used to view the buffer before burning it into 
the EPROM. Any area within memory may be vieweds and there is no limit 
on the number of bytes to disrlay. The display format is identical to 
ortion 4, 


OPTION 6 - This ortion will allow the user to hand-construct 2 buffer in 
memory for transfer to the EPROM via ortion 1. This ortion will also 
enable the user to change data before burning it into an EFROM. This 
ortion reauests a starting address (decimal or hex): and then displays 
the address (decimal or hex)» followed by the date (hex only). A dash 
arrears after the data and the user mow enters mew hex data to change 
that locations or the same data as is displayedrs to skir over that 
location, The mext address and its data are now disrlayed: and so ons 
until the user enters the letters ENIy instead of data. This terminates 
the ortion. 
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OFTION 7 - This orftion allows the user to transfer any or all of an 
EFROM’s data into the SYM’s memory. This allows the user to change the 
data via ortion 6» if desired: and then burn 3a new EPROM» via ortion 1. 


The ortionm reauests the EPROM’s starting address, the number of bytes to 
read ins and the besining of the buffer in the SYM’s memory. Make sure 
your memory buffer is large enough! 


OFTION 8 - This ortion will allow the user to move any size block of 
memory into another area of memory. With this options the user can move 
date from an EPROM already beings used in his/her system into RAM» alter 
it via ortion 6» and then burn a new EPROM. All this without touching 
the EFROM being used in the system! 


Note! Options 6», 7 and 8 will mot allow the user to use rade Or rage i» 
or the memory occuried by the rrogram. This rrevents self-destruction, 
This Program resides in the first SK of memory, 
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Above is the schematic for Jack’s Automatic EPROM Programmer Switcher. 
His revised wiring list for the EPROM Programmer is on rase 5/6 -7. 
Please note that the BASIC listings for the EPROM PROGRAMMER and for the 
FLOT rrodrams are NOT rublished in this issue! Only the instructions for 
these five rrosrams sre given heres so that you can decide whether or 
not they will be useful enough to rurchase in cassette form from JACK 


BUILT PROGRAMS. 
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FRODUCT RECOMMENDATIONS 
We have tested 2a nmumber of new Froducts since Issue No. 4% and can 
recommend a11 but one of them (that one will not be listed here), Some 
of these we will be distributing. Flease note that we don’t recommend 
because we are distributing. On the other hand: if we cam recommend a 
rroducty we may try to get distribution rights, if rossible,. 


Tne ColorMate 

The easiest way to describe this newest rroduct from MicroMater FP. O, 
Box SOlliy Indianaroliss IN 46256, is to reprint the following extract 
from their brochure? 


ColorMate brings the flexibility of color video The ColorMate is mem 

; . Ory Mapped, and re- 
display 2 KIM, SYM and AIM microcomputer quires a 4K byte memory space. Decoding to 4K 
systems. Designed argund the Motorola6847 video boundaries is provided onboard. It interfaces to the 
display generator, ColorMate offers nine modes of Expansion (E) connector of the KIM, SYM and AIM 
operation, ranging from alphanumeric to full microcomputers. The single 5 volt supply is pro- 
graphic. A 12-bit word format in the alpha- vided via the interface. The PC board is a standard 
numeric/semigraphic modes provides capability to 4¥2 by 6% inch format, with plated through holes and 
mix alphanumeric with semigraphic characters. gold contacts. The ColorMate may be configured to 
Two pages of video memory are implemented in the drive a standard TV (ch. 3 or 4) 
alphanumeric/semigraphic modes, providing : ‘ 


added flexibility in many applications. Selection of In adaition to a complete description of the 


the page to be displayed requires only awrite to the various modes of operation,the ColorMate User 
ColorMate control register. The alphanumeric dis- Manual includes example software for a color video 
play format is 16 rows by 32 columns. Semigraphic terminal driver (ViewMate), a Fourier synthesis pro- 
modes provide colorful applications on a 48 by 64 gram, and various graphics plot subroutines. 
element grid. Full graphics resolution ranges to 192 

by 128. 


ColorMate is available directly from MicroMater either as the PC board 
and manual aloney for $50» or fully assembled and testeds but without 
the necessary IC’sy at $95. In either casey you will have to hunt ur 
the IC’s somewhere’ you can most easily obtain the complete set of IC’s 
from MicroMate, for $125 additional. Add 2% to all rricesy for shirring 
and handling. NOTE: The ColorMate will NOT work with FAL or SECAM color 
Tyittt 


While the maximum full srerphics mode resolution of 128 H x 192 V is less 
than that of the Atari (320 H x 192 V)» the Arple II (280 H x 192 V)» or 
the TRS-80 Color Computer (256 H x 192 V)» the color carability is still 
guite impressivery and can be very useful and effective. The Colormate 
requires 4K of address space (ours is at $7000-$9FFF)» with 3 K of 
video marred 2114 RAM on board (the remaining 1 K is not memory marred, 
but is used as the “address” for the control resister). We use a B/W 
monitor switched between the KTM-2/80 and the MTU Visible Memoryr with 2 
Radio Shack Coax Switch: for most Ppurroses. The color srarhics coexist 
Simultaneously on a color TV set. The ColorMate has its own on-board RF 
Modulator, so that conmection to the TY is through 2 75 ohm to 300 ohm 
switching adartor to the VHF antenna terminals on the set. When the TV 
is not available for SYM uses SYM has an extra 3 K of RAM with which to 
Play! 


Several subscribers have already written: or Phonedr to let us know they 
are using, and are pleased with, ColorMate. Dick Turrin has rrovided 
Plenty of software in the manual with which to get started, and will be 
surporting a User Grour. The source code is in RAE formats and we ere 
making arrangements with Dick to rrovide ColorMate Grarhics software in 
cassette form, The board uses what we are calling the "Reverse KIM* 
Pinout. See the next recommendation for installation sussestions,. 


SYM-FHYSIS 5/6-31 


The Quest Exransion Board 


As many of you have discoveredy not all 44-contact SYM/KIM/AIM exransion 
boards are compatible, With the excertion of contacts E-16» -17» -i5- 
~19» -207 and -X» 38 out of 44 of the SYMr KIMs and AIM exransion “rir 
out" essidnments are identicel. One grour of exransion boards (MTUs fo: 
examele) has» excert for E-2» and E-3 (in addition to those liste 
above)» the identical contact assidnments. For this class of boerii 
any “mother-board" must have what we are calling the "KIM-1" Bus. «4 
connector contacts, excert for the ones listed abover are wires 
Farallel with the contacts on 3 connector into which the $)° 
“plussed,.” 


MOS Technology, rroducers of the KIM-1l»s devised» and marketed, fr 3 
very short time onlyr the KIM-4 Motherboard. All of the lettered, 314 
two of the mumbereds contacts were shifted by one rosition with resrect 
to the KIM-1 Busy and some signals were drorreds and others added. The 
Computerists Hudson Digital Electronics, and RNB Enterrrises, among 
otherss surrort the KIM-4 Bus structurery with varying desrees of 
fidelity. 


Other expansion boards are available, most notably the ColorMate and the 
Beta Computer Devices’ 32 K Memory Boards which use the "Reverse KIM" 
Rus. These are designed to Flug directly into 2 connector which 
"extends" and replaces the edge contacts om the SYM board. Alternatelyy 
8 connector may be "reversed" and its solder-eyes or solder-tails 
soldered directly to the edge contacts on the expansion board, and the 
board/connector combination mounted directly onto the edge contacts of 
the SYM. 


What’s a fella to dor ifs like mer he wants to add an HDE Disk Con- 
troller (KIM-4 Bus)» ColorMate (Reverse KIM Bus)» and an MTU Visible 
Memory Board (KIM-1 Bus) to the same SYM? We found that the 44-conteact 
Exreansion Board which was develored by Quest Electronmicsy F. QO. Box 
44307 Santa Claray CA 95054r for use with their Surer Elf (an excellentr 
RCA 1802 basedy sinsdle board comruter) Systems when fitted with an 
extrary reverse mounted, 44-contact connectors fills the bill admirably, 
It can be fitted to the SYM straight outs or at 2a right ansdle. if 
fitted at a right angle» the three solder tail sockets can be mounted on 
either side of the boardy to rroJect either forward or backward, There 
are three rows of installation holes for each connectors so that the 
connectors can be installed in either of two rositions, to rFrrovide 
either direct or reversed KIM-1 Bus. 


There is Flenty of room between the connectors to cut the arrrorriate 
traces, and the unused rows of installation holes make it easy to insert 
the necessary Jumpers to convert one or more of the connectors to accert 
@ KIM-4 board, e. 4. the HDE Disk Controller. These boards can also be 
used on the Arrlications Connectors to mount 3 rair of DACs for stereo 
music or vector grarphicss for examples and ~also on the Auxilliars 
Arrlications Connectors for all kinds of goodies. If you make your own 
arrlication boards» you wire the contacts to match the arrlication 
connector, If you use commercially available boards, such as MTU’s 
DACs, you musty of courses cut and Jjumrer the traces on the exransion 
boards to match. 


While we are on the subject of busses, we should mention the SYM 
compatible "S-44" busy and series of memory and other cards available 
from Kathryn Atwood Enterrrisesy P.O, Box 5203, Oranser CA 926467. This 
bus is ingeniously arranged so that no damase will be done if the boards 
ere inserted backwardss ands in facts many of the boards will work 
either way! This has to be the ultimate in "idiot-rroofing"® eauirment. 
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The Bets Computer Devices 32 K Dynamic RAM Board 

The SYM is expandable to 4 K of RAM on-board, and the Blalock Memory 
Board rrovides am easy expansion to 8 K. As many of our readers have 
Giscovered, with BASIC and/or RAE in ROMs an 8 K RAM SYM makes @ very 
respectable system. Additional utilities are very easily Fut in EPROM. 


The ColorMate rrovides its own 3 K of RAMs if you want color srarhics. 
If vou want to add 2a disk systems you will need at least 8 K more of 
RAM, but once vou have the disk system urs you will want more and more 
RAM» for all of the things the disk system will let you do. 


Qne of our SYMs has been exranded to 32 Ky by adding MTU’s 16 K dynamic 
RAM» and MTU’s 8 K Visible Memory (also dynamic). The 8K Visible 
Memory Frovides the bonus of high resolution black and white grarhics. 
The disadvantases include the necessity for addins additional voltases 
to the rower surrly»s unregulated +8 V and +16 Vy» and the need to Provide 
8 card case to hold the added cards. The srarhics capability more than 
makes up for these two minor disadvantages. 


For 2 longs timey we have been looking for a 32 K expansion board which 
would rermit us to build @ really rortabler two Friece systems which 
could travel with us» under an airrlane seats if mecessary., One riece 
would be our 9" Sanyo Monitory in a frotective cases the others ebout 
the size and share of en attache casey would hold the SYM: the KTMs the 
Power suPprly»s and the cassette recorder. 


Sterhen Cole: whose letter arrears elswhere in this issuers is using the 
Beta Computer Devices Model 6502IM Memory Koerd. At the same time we 
received Sterhen’s letter» another reader wrote ins askins our orinion 
of the board. Not wishing to recommend an item we had mot yet tried» we 
ordered one from Betay at 1230 West Collinsy Oranser CA 92668. Here are 
our comments? 


The board reeauires only a single +5 V (at 0.8 A max) surprly. There is 
no heat generating regulator on-board, and the board generates its own 
regulated -5S V and +12 V. The board is 4" x 6" and has edse fingers 
designed for the S-44 Bus (see elsewhere for some comments on this). 
The board has holes for mounting @ (surprPlied) right ansled 44 contact 
connector to fit the Reverse KIM bus. This means that the connector 
fits directly om the Exransion Connector edge fingers of the SYM. The 
connector can be fitted to the memory board im two waysr so the the 
board may be mounted either extended out and away from the SYM: or 
“folded" neatly and compactly below it. The latter mounting style is 
what we will use for our rortable system. We will rrobably bring out 2 
second connectors so that a disk controller card can be added for home 
uses We might then bring ealons our disk system as a third units if we 
travel by rrivate auto. 


The hoard is dynamic RAM only. It contains no ROM sockets, additional 
VIAsy or EPROM rrogramming system. We find thats for the SYMr these 
“omissions” are of mo comseauence. The SYM is "loaded" with its own 
on-board VIAs»y and the Hobart EPROM FProsremmer works off the Auxilliary 
Arrlication Connector. All 32 K of RAM may be freely assidned in 4K 
blocks, anywhere in empty memory sracer with absolutely no constraints. 
This means that» if you have the 4 K RAM sockets on board filleds vsou 
will have 36 K of RAM available. The extra 4 K can be used to fill the 
dar at $9000-$9FFFs this would be a dood location for all of the MON/BAS 
wtilities you are using, The only free memory now available is the 2 K 
block at $FQOO-$F7FFys ory if you inhibit the System RAM "echo" at 
$F800-$FFF, the whole tor 4K block, One of the four on-board ROM 
sockets can be freed to hold one or two (rissy-backed) EFPROMS, If you 
inhibit the echor the tor six bytes in EPROM must contain "fixed" IRQ 
and NMI vectors. You will have to dive ur the flexibility Frovided by 
IRAQVEC and NMIVEC in System RAM. SYM-FHYSIS 5/6-33 


To summarizes we like the Beta Boards and recommend it hisghly»y if you 
need no additional graphics carability beyond that rrovided by the 


KTM-2/80 (160 s« 48). For our fully rortable system we are willins to 
accert this restriction. 
HUEY II 


Many readers have asked about adding a floating-roint arithmetic rackase 
to SYM» which can be called from assembly lansuase Frosrams, or 
“satched" to the various ‘tiny" landuasesr e. S+» tiny-cry tiny basic» 
tins Filoty etc. 


One aprroachs if you have BAS-1 residents is to call on its subroutiness 
as reauired,. We have not done this» but refer you to an article by 
KR. Ms Mottola, "MEAN 14! A Fseudo-Machine Floating Foint Processor for 
the Arrle II"* in MICRO No. 28, Sertembery 1980. The name “MEAN 14* is 
a parody of the name “SWEET 16*» for the rseudo-machine 16-bit rrocessor 
rackade in the Arrle II. MEAN 14 can be adarted to SYM by rerlacing the 
Arrlesoft subroutine call addresses hy the corresronding BAS~1 
addresses. We have not done thisy mostly for lack of timer but also 
because the real rroblem is to provide a free-standing floating Froint 
Feckase for use without BAS-1,. 


The real answer is rrovided by Don Rindsbers’s "HUEY II", available from 
the 6502 Program Exchange (address elsewhere in this issue), We have 
lone been fond of the orisinal HUEY: but did not recommend it earlier 
because we knew that the new version was in the works, and because the 
old edition of the manual was incomplete, reauirins the user to locates 
somewherey a cory of the December 1977 Kilobaud! The new manual is mow a 
self-contained document. 


Huey II may be used slone to make the SYM-1 act like a Reverse Polish 
ealculatorys or its subroutines may be called from other high or low 
level lansuades. We recommend it hishlyr even if you don’t ever use it. 
We susdest that vou study its structure and its mumerical alsorithmsy 
Farticularly if you ere new to Prosramming and computational methods, 


FOCAL» FAST FOCAL: XPLOy AND TEC 65 

FOCAL (FORmuls CALculator) is @ close relative of BASICy with a number 
of eledant enhancements, originally develored by DEC for the PIF 
systems. TEC 65 is @ 6502 version of the Text Editors TECO. XPLO is 
similar to Pascal and Cy all three beings descendants from ALGOL. 


All are available,y in SYM cassette format (we tested them all)» from the 
6502 Frogram Exchanser, 2920 Moanay Renory NV 89509. Please write them 
(our contact there is Dave Marsh), for information on memory 
reauirements,s rricesys and additional surrorting software availability. 
Source code listings are available, unfortunately not im RAE format 
(hence mot on SYM readable cassette), for 211 of these languages, so 
that you can easily adapt them to your own system configurations, 


If you are deerer into software than into hardwarery all ot these are 
worth owning for study and comparision purroses. Each has its own 
unigue set of good and bad features. If hardware is your maJor area of 
interests you should know that 2@1l lansuases are “eauivalent"® im the 
sense that any landuade can be made to do any Jobs although some may be 
more convenient or/and faster than othersy in certain arplications. 


Our own feelings about languages, based eurely om Personal exreriencey 
ands of courses personal bias: is thats in the microrrocesser 
environments FORTH might have the edge in sreed and convenience. 
particularly for control arrlications., Of course others» with eaual or 
sdreater exreriencery have their own rersonal biases. The only honest 
recommendation that can be made herey or answherey is to study and try 
them ally and come to your own conclusion, SYM-PHYSIS 5/6-34 


C is 2 ‘“Pascal-like* lansuase develored by the Kell JVelerhone Lab- 
oratories, It seems to have a reasonably wide usages but mowhere near 
the mass Frorularity of Fascal. tiny-C is an inteser only versions» 
available from tiny-c associatess F.0., Box 26%, Holmdels NJv 07733 as 
"A Home Computing Software System". 


We tried tiny-c»y and liked its and found the manual and documentation to 
be of outstandingly highy truly rrofession3al aeaualits. The SYM~-1 
readable cassette version rresents 2 few problems in reading and 
organization to rroduce a ‘Load and Go" cassette. We have rerorted the 
results of our tests» and our sussested fixesr back to tiny-c associates 
(tea), and assume that the fixes will be inmcorrorated into future 
versions We hore to make arrangements to market the SYM version for 
tea, but it is too early to rerort further on this at Present. 


There is neither the time mor the space to describe tiny-c heres and we 
are not rerorting on rFrices: because of 3 rise in overseas mailings costs 
early next years and because the rrice of a new text on tiny-c has not 
vet been announced, We sussest you write tca directly for any 
additional information. 


MISCELLANEA 

The reason that the back of each sheet of SYM-FPHYSIS may seem to be 
"upside-down" with resrect to the front side is so that the issues may 
be runched along the LONG edge for insertion into a three hole binder. 
If the binder is then turned 90 desrees clockwisers the reses are then 
@ll risht-side ur. This is mot our own idesr we borrowed it from the 
KIM~-1/46502 USER NOTES, because we liked their format. The issues are 
not Frre-runched for you because we are doing our best to keer ell costs 
downs Besidesy about twenty rercent of our subscribers ere in ‘metric’ 
countries, and we are not sure of the standerds for the metric three 
hole Punch. 


We decided against carrying a “Besinners’ Column’ in each issuer because 
SYM-PHYSIS is sold only by the volume, not by the issue. Ky the time 2 
mew reader has finished Issue No. 2: and read some of the recommended 
books and articles he is mo longer 2 besinner, A number of new 
subscribers originally called us nearly every dayr when they first set 
uP their SYMsy to ask very elementary auestionsy to which they could 
have found the answers in the Reference Manual (admittedly, that’s not 
always easu!), Their calls became less freauenty and their auestions 
became much more sorhisticated and challenging, as the weeks went by, 
Now they call or write only to rerort on some new or exciting 
arpPlication or expansion. 


We will be teachings @ weekend course at the University of California at 
Davis (about 20 miles west of Sacramento) on December 5-7, 1980» on 
"“Microrrocessor Fundamentals.* The $475 fee includes a "free" SYM. If 
you already have all of the SYMs vou need» the fee is reduced 
accordingly. Please write or rhone Garrett Jones» University Extension: 
University of Californias Davisr CA 95616% (9146) 752-2177. We Flan to 
offer one or more similar courses at Cal State Chicory next spring. 


Please write Prof. QO. Ss. Madrigal, Derartment of Computer Sciences 
California State Universityy Chicos CA 959299 for additional 
information. 


John Rs Robertsons of Portlands Oresony advised us of 8 company in Hons 
Kons that makes enclosures for the SYM and the KTM-2s. We have written 
them concerning Possible imrort arrangements. We will rerort further in 
the mext issue. If vou can’t wait till then,» contact us after 


mid-December, 
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Tom Evans: WA6WTAs 20501 Hatteras Ste» Woodland Hills» CA 91367, would 
like to hear from any hams doings RTTY with the SYM. 


Norrito Giorsioy 1200 Levin Ave.: Mt. Views CA 940407 is interfacing an 
Exatron Stringy Florey to his SYM, 


Bruce Thompsons Cornell University, has been using four SYMS in remote 
stations to sense the seomasgnetic and sgeoelectric fields and record them 
on cassettes. These run unattended for three dsys om 6 V car batteries. 
The timing and synchronization are critical so he runs them with an 
external oscillator which is buried in the ground to reduce diurnal rate 
variations, Since the sample reriods ere between .001 and 10 secordsy 
he has Tl feedins T2 via FPB7 connected to FR6 externally in order to get 
the ranse necessary. He says that the SYMs orerate with ne’er 3 Froblem 
despite the 100 desree temreratures and 100% humidity. 


Shahrakh Ghaffaris Chemistry Derartments Oreson State University, Cor- 
vallisy OR 97331» sent us a note describing how to transfer BASIC 
Frograms from KIM to SYM. Those readers with both KIM BASIC and SYM 
BASIC may wish to contact him for the techniaue, 


John Blalock asked us to mention that the rrices for the W7AAY 4 K RAM 
Boards and the W7AAY RAE-1/2 ROM Board are now $8.00 Flus a 15 cent (why 


isn’t there a cent sigm on am ASCII keyboard?) self-addressed» stamred 
envelorey and $16.00 rostraidy in the USA. FPlease order directly from 
himy PF. O. Box 39356y Fhoenixy AZ 85069. As a courtesy to our foreign 
subscribers» and for the convenience of those ordering other items from 
us at the same timers we will keer a small stock of both on hand at all 
times. Overseas» elease add rostase costs for one ouncer and three 
ouncesys resrectivelsy,. 


FILOT is an extremely easy-to-learn CAI (Computer Assisted Instruction) 
Language» which younssters can learn to use nearly as soon as they are 
able to read and write. It has been rlaced in the rublic domains and a 
number of "Tiny" Pilot versions are available for microcomputer systems 
USB Recent issues of MICRO contain a number of articles on 6502 Tiny 
Pilots, beginnings with a SYM version by Nick Vrtis. Nick sent us a 
cassette version of 2 SYM Tiny Pilots together with 3 new instruction 
manualy greatly enhanced and improved over the version orisinally 
Published. We hore that Nick decides to market his new version, It 
will be of great value to those with youns SYMmers in their households. 


SUPER-SYMS? 


At least one of our readers is working alongs the followings lines? 


1. Relocate SUFERMON to $FO000-$FFFF 

2. Reassign the I/O» etc.» to $EO00-$EFFF 

3. Obtain from Carl Moser a relocated RAE at $CO00-$DFFF 
(same as BASIC) 

4. Use a second Beta Memory Board with only 16 K of RAM to 
fill $AQ0O0O~-$DFFF 

S. Use a SKlalock Memory Board to free 4 K from the first 
Beta Memory Board to be assigned to $8000-$8FFF 

6. Call BASIC» RAE» FORTH: Pascaly and all other higher 
level lansuasges in from disk as needed 


This errroach will rrovide a 56 K RAM/4 K ROM SYM system. To Provide 
more RAM» memory bank switching is the next ster, 


One of our Computer Science draduate students is addins a3 Z-80 board, 
similary in functions to that made for the Arrle II by Microsofts so 
that he can run CP/M and UCSD Pascal om his SYM. His system exransion 
bus will be S-100. We’ll keer you frosted on this one! 
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TAKE A "BREAK" 

Here ere some ‘trivia’ on the BRK instruction and the B status bit in 
the status resister. While BRK is usually considered 2 one bste 
oreration in the 6502» in some ways it actually is 2 two byte 
instructions with the second byte being ignored. If sou look up the 
srecs om BRK im the 6502 Programming Manualy you will see that BRK 
causes the Frogram Counter to advance by 2, 


It is important in rrosramming for KIM» if you wish to continue after 2 
BRK stor, to Put in a "dummy" byte. In the SYM: the "saved" value of 
the Frogram Counter is decremented by 1 in the SAVINT subroutinery so 
that a dummy byte is not needed. If you have both 2a KIM and a SYM» it 
would not hurt to follow each BRK with a NOP to make the Frrosgrams more 
transrortable, 


You will learn a lot about the 6502 interrurt capabilities, and see that 
BRK» in effect, senerates an IRQ in softwarey by studying the monitor 
interrurt subroutines from $800F to $80AC. You will see how MON makes 
returning from a BRK identical to returning from an interrurt. During 
the ERK» you may examine ands if you wishs modify memory and/or 
redisters. Whether you sot to this roint by NMI» IRQ» BRK, or USRENT» 
reentry is via the zero rarameter «Gy» throush $83F3, which eventually 
returns you to the “interrurted" rrogram with an RTI,» after restoring 
the derarting conditions. Vers elegant Programming here. And we have 
not even discussed how rrosram trace (for 811 non-MON instructions) is 
imrPlemnted through NMI! The trace rrogram is also worth studying: to 
see how NMI is used. 


IRQ and BRK treat the Frogram Counter differently. BRK increments by 2% 
since its instruction has been completed. IRQ does not increments since 
it occurs Jjust before the next instruction is to start. Otherwises with 
but one minors but imeortant, excertions the 6502 handles IRQ and BRK 
nearly the same way. For bothy three bytes, FPCHy PCL, and P (the status 
resdistery i.e.» flads) are rorred on the stack. During IRQ the B flags 
is rorred as a zero. Any other transfer of FP to the stack» as with PHP», 
for examples or with BRK» rors B as @ one. As was Fointed out by 2 
reader (can’t remember whoms will credit him in the next issuers if he 
reminds me) the only Flace where this bit of trivia is documented is in 
Table 4-5 of the Reference Manuals where it is explicitly stated that 
PHF sets B to 1. 


The “expansion” bit (bit 5) also rors» and is therefore rFulledy as a il. 
Has anyone found @ use for this bits or some other way to set it (it 
clears on RST)? The overflow bit (bit 6) can be set from the outside 
world, if desireds by 32 nedative doing edge at the S.0, (also called 
RO) inFut (Pin 38) on the 6502. This is brought out at E-5. Has anyone 
out there made use of this inrut? 


HOW TO MAKE SYM EXECUTE YOUR COMMANDS 

We have automated our cassette rroduction by giving SYM the necessary 
commands to LOD selected files from disk and .S2 them to tare. This is 
done by making extensive use of SUPERMON’s .E (Execute) command. For 
those of you who are not familiar with the .E command, we sive two 
simple examples? 


EXAMPLE 1% Surrose you wish to dume multiple copies of a rrosgram from 
$0200 to $0347 to cassette with ID = O01. Using either «M or .D (we 
prefer «ID» and the "3" for ASCII inrut featurer enter the followings 
sequence aty sayy $0100: 
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oT 0100 

0100 3S 32 30 31 3s 30 32 30 

0108 30 ¢y 30 33 34 37 OD 3E 

0110 30 $1 30 30 On 00 

The Of is ASCII Hex for CRs the OO is the terminator for any -E 
sequence, After enterins the abover start your recorder goings hit 
RETURN, enter «E 0100% and hit RETURN asain. Stor the recordery and 
stor the recording with RST when you have made enough cories. You can 


obviously modify the seauence to dump selected blocks a fixed mumber of 
times. Before we rut our T[lisk Bootstrar into EFROM» we had it on 
cassette, We used this techniaue to fill the full lensths of both sides 
of the cassette tare with the Bootstrar,s so that we never had to waste 
time rewinding, or look to see which side was ur, 


EXAMPLE 2! A cassette save and load cannot be made over the tor of rase 
O (the cassette loader rointer is at FExyFF). Save and load over the tor 
of rage 1 is not a dood ideay since it clobbers the stack. Thus» 
Frosgrams which reauire initialization in rages 0 and 1 should contain 
their own initialization subroutines, Two alternatives are? 1) Dump the 
Program in three sectionss and 2) Dump the rrogram in one sectiony with 
the rases 0 & 1 blocks in higher memoryy and move these blocks down with 
+B’s before the .G + 


The first alternative is “automated" by writing a loading seauence 
including iL 2 OD th ?2 OD th 2 OD 00 » and dumrings it to casette 
Preceding the three sections of the Frrosrame +L2 in the loading 
seauencey .E to its addressy end it will bootstrar im the three sections 
of the rrogram,. 


The second alternative is “automated* by ~arrendings 23 move-and-do 
"Execute" seauence to the programy which contains the mecessary iB’s to 
do the moving: and the :G to start the rrogram. After the tare is read 
iny start the rrodramy not with 2 .G to its starting address» but with a 
-E to the starting address of the “Execute"® seauence. Ton’t forset to 
terminate the seauence with "00", and to use *Ol" for CR. 


Now that you have seen examples of how to use .Ey study its source code 
carefully, and you may discover how to extend its carabilities sreatlyy, 
by writing your own versions and setting EXEVEC at $A672 to Point to 
your version. 


Note that .E can accert ur to three rarameters, but that the version in 
SUPERMON uses only one. Your version can use the other Fearameters to 
set vectorsy frint out messages: call subroutinesy etc. Note that 
EXEVEC normally roints to RIN» and that Execute essentially rerlaces 
INVEC(+1) with RIN» so that “imputs" will come from RAM (or ROMy if you 
wish). You can do something similar with OUTVEC to steer outputs to RAM 
rather than to the terminal. You may now wish to reexamine the 
MERGE/DELETE Program for SYM BASIC on rase 1-13 to see how this was done 
by Tom Gettys. 


DISKS AND TAPES AND GRAFHICS AND AFPLES 

As mentioned elsewhere in this issue, the SYM can be tausht to read 
Arple II senerated tares, In facts om the “other" SYM (the "fun-one")» 
right nows there is 28 high resolution (B/W) ricture of "Horalons" 
Cassidy, with an excellently simulated: auasi-halftone, sray scale, 
This was transfered to the SYM from one of the school’s Arprlesy by 
dumping to cassette the memory-marred image, The Arrle II memory 
marring is moty a5 we mathematicians says a continuous one-to-one 
transformation, but the cassette read-in Ffrogram makes the rrorer 
transformation. The Arrle tare sounds different from a SYM tare? when 
we set the timer we’ll compute and compare the data rates. 
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This little exreriment was done to check out the read-in Program: while 
waitins for two Arrle Disks to be delivered to us by an extremely slow 
Arrle Dealers from whom we ordered thems over a month aso. These disks 
contain two "Magic Lantern” srarhics rackases for the Arrle. When they 
arrivey we will read them into the Arrles dump the ‘fremes* onto 
cassette, read these frames into the SYM» and dump them onto cassette 
(later onto disky when cur graphics SYM gets its own disk drives), for 
future enJoyment om the SYM. We raid the asking fFrice for these disks 
and will be using them only on one system, The intermediate cories will 
be solely for the Purrose of making the machine-readable medium readable 
on our machine. 


The thought naturally occurs: Whs mot byrass the double cassette 
transfers and fix ur things so that our SYM can directly read the Arrle 
Disks? We realize that the Disk II System is coryrishted, but thenr so 
toory is the Arrle’s Cassette Firmwares vet a variant of this was 
Published in the oren literature. If we buy Arrle Software to use on 
our SYM, it is obviously to Arrle’s advantage to let us be able to read 
the purchased software. Surrose we buy software written for the Arrle 
by otherss Arrle likes to have others market software for the Arrle» 
since the existence of such software helrs to sell Arrles. In our casey 
howeverry we would be using a modification of Arrple’s disk software, but 
with no advantage to Arrle. This is rather @ sticky problem erear no? 


I’m not sure any one can really advise on the new (1978) copyright laws 
because there have been very few test cases on the rrincirle of "fair 
use" of coryrishted material. Fair use implies non-commercial users but 
only in ways which do not inJure potential sales by the owner of 
coryrisht, Commercial user i.e.» riracy, would be easy to prrosecute. 
It would be very difficult to prove that ‘“wholesale" corsing for 
distribution to club membersys say» hurts the sales of a rroducts because 
the club members might mot buyy if they had to ray, 


Our own standroint on the use of Arrle software for the SYM is that we 
will buy such Arprle (or Pets or OSI» or whatever) softwares for our 
Personal user if 3) we want ity and b) we can fisure out a way to read 
the Purchased media with the SYM» and modify the softwarer as reauireds 
for SYM use. This in srite of and rossibly because ofs the fact that 
some vendors of Arple disk software take advantage of the Arrle Monitor 
and the DOS capability to cause the disk record to "self-destruct’, if 
the purchaser should attemrt to make 2 back-uPr cory. 


Thuss in the very near futures we shall try to teach our old SYM 2a few 
mew tricks: such as how to read an Apple disk. 


REMARKS RE RAE-1 

Carl Moser has rrovided us with a listing of the source code for RAE-1is 
so that we can more easily answer your RAE auestionss and so that RAE 
NOTES NO. 3 can be more definitive about certain Points. There is only 
one real "bus" that we have discovered in RAEs« The pseudo orcode .EJ 
(essentially a "form-feed") falls one line short of the 66 lines 
necessary for an 11 inch form. 


Many of you have obJected to the '//* and the ">" rromrt at the end of 2 
manuscript. These can be surrressed by rointing OUTVEC to 2 ratch which 
watches for these cheracterss and rerlaces them with mulls» before 
calling OUTCHR. If you want a (single) slash to arrear as rart of the 
textr your patch should store slashes each time they are sent out for 
Printing, and wait for the following character to arrear. If the 
following character is @ second slash, surrpress boths otherwise Frrint 
both. If you wish the > to arrear as a Prompt on the CRT, but not on 
the herd coryy your ratch should examine the “Hard Cory Flas" at $0O11F. 
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COMMENTS ON SWF-1 

We have modified our own version of SWF-1 (with Tom Gettys’ helr) to 
suppress the word "PAGE" (if you want the wordy rut it in as rart of the 
title or footers as we often dor in lower case)» and the leading zeroes 
in the frase numbers, 


Tom has also added the ability to continue a manuscrirt from either tare 
or disks We are now editing Jack Brown’s SYM-FORTH Manual with SWP-1y 
and it is still like magic to us to see SYM Frint out a 75 rase manual 
with no human interventions after the initial call to SUP. 


We are not too harry with SWP’s lack of @ simple was to "TAB", The 
current was is to force sraces with a seauence of "ur-arrows". He 
careful with the use of sraces before and after ur-arrows (best mot to 
use them) since SWF ‘kills* sraces before thems and “‘transfers* all 
spaces after thems to the right-hand end of the line. SWF collarses all 
strings of spaces to a single sracer excert after a "."s where it Prints 
a double spacey to mark the end of a sentence. If you only want one 
space after a “."» use an ur-arrow instead of 3 space. We leave it to 
the user to figure out how to set SWP to rut two sraces between the ‘'?* 


at the end of a sentences and the first word of the following sentence. 


We are studying the source code of RAE to see how it handles the tabs 
(only in sters of eight columns) to see if this method may be 
incorrorateds or improved on for SWP. When this is done we will issue a 
SWP-2. To keer the faith with owners of SWF-1s the price of SWF-2 will 
be increased by the same amount that SWF-1 owners will be asked to send 


im to cover the costs of prrintind and mailings a listings of the 
enhancements to their current version. OKT 


RECOMMENDED READING 

Ever since we first bedein using our KIM-1? we have looked forward to 
readings each of Frofessor Marvin L. De Jons’s articles, first im the 
KIM-1/6502 User Notes: then im MICRO and in COMPUTE. We have longs 
considered him to be "Mr. 6502", ors rathery "Prof. 6502". We werer 
theny very pleased to hear of his mew book on the 6502. We are released: 
toor that Bob Feck adreed to review the book for all of us. We will add 
only one comment to Bob’s review: If we could have only one book. to go 
with our SYMr this would be the one. 


FROGRAMMING AND INTERFACING THE 46502 Robert A. Feck. 
with Experiments, Marvin DeJong DATAPATHy P.O, BOX 2231 
Howard W. Sams, 1980, $13.95 Sunnyvaler CA 94087 


I have been teaching assembly lanquage programming for the past 
year at a local engineering college, As part of this teaching 
experience, I have collected quite a large number of books om the 
6502 and other processors to try to determine the best approach 

to teaching assembly lanquage programming. This book appears to 
have taken a different approach than any of the others I have seer. 


Almost all other microprocessor books take the idea of introducing 
all of the addressing modes, then introduce the whole instruction 
set next. Then show subroutines, I/0 devices, interrupts and so om, 
This information may occupy, as it does in many texts, as little as 
one chapter im the book with the rest dedicated in some way to 
applications of one kind or another. As an instructor, I have tried 
in the past to follow the outline of the texts I have wsed in this 
way but have come to realize this is a lot of data to throw at «@ 
student im one blob. I came away from earlier experiences 

believing that these other texts could serve the student as reference 
material once the student had been explained the techniques of ‘his 
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type of programming but there was mo text available which could 

lead the beginning student through assembly language programming 
without tossing everything at the student at once, making the concept 
itself even more difficult to understand, 


Marvin has placed an wnderstanding of the mature of the instruction 
stream as the prime goel of his book. He introduces the instruction 
set a few related instructions at a time. Each group is shown with 
as few basic addressing modes as needed for understanding of the 
function itself. Additional addressing modes are only shown as the 
progression of the instruction set explanation requires. 


By a careful selection of the order in which the instructions ere 
discussed, he is able to begin illustrating the functions of each 

by means of typical assembly lanquage programs from the second 
chapter onward, By this means he is allowing the student immediate 
familiarity with the techniques the student will be using to generate 
his own programs. 


Each grouping is then thorovehly discussed and illustrated by example 
and experiments which the student can do om a SYM or other 6502 unit. 
After the entire instruction set has been fully examined im this 
manner, he includes a section om hardware interfacing to the 6502 
processor, continuing the emphasis on the programming aspects of 

this interface, 


For anyone with an interest in learning the 6502 assembly lanquage 
programming, with or without an instructor, I recommend this 

book, highly. As an invitation to make your own judgement on the 
merits of this book, look at the table of contents of this book. 
alongside that of any other 6502 programming book available today. 
You will see that it is more intensively dedicated to exactly the 
business at hand, thet of showing the techniaues of assembly lanquage 
programming than the others, It does not include some of the filler 
material which is ‘nice’ to have at times but for a student to be 
able to judge what is filler and what is really necessary makes this 
book well worth its price in that it is a11 of value, 


I intend to continue to use this as a text for the hardware and the 
programming courses im which I have future occasion to be involved. 
Based on Marvin’s approach and the completeness of this text, I 

only hope that if someday I am called om to teach the Z-80, Z-9000, 
the 68000, or the 8086, I would hope that, by that time, Mr. DeJong 
might have had the opportunity to produce a text of this quality for 
this set of processors as well. 


A BASIC WORLD PROCESSING SYSTEM 

Here are two BASIC rrodrams submitted by KIN-PING KWOK, 22 Tuns Choi 
Ste» Tat Mins Blds., 10/Fy Flat A» Kowloony Hons Kons. We have mot had 
the orprortunity to test thems but the explanation of the Frosramsy which 
arrears following the programsy shows the right Justified text which 
they produce. For those users who rrefer BASIC to Assembly Landuasdey or 
whoy for any other reasons do mot have RAE-1 installed» and thus cannot 
use SWP-1» these rrodrams will rrovide 2 word Processing carability. 


10 ST=&"1000"S0IM XC 2)2XC 2 )=B819045T 

20 GOTO 200 

100 CH=PEEK(CS)tIF CH=0 THEN NU=0?GOTO 200 

110 IF CH=13 AND NU= THEN CN=CA?GOTO 200 

120 IF CH=13 THEN NU=—1tPRINT 

130 DT=USRi &" BAAD” ¥CHK25S D 

140 CS=CS+1SNU=NUF1 ¢CA=CAFL2 IF NU&400 THEN 100 
150 CN=CA 

200 CH=INTC USR( &" BA58" v8" D148" 90/256) ANT 127 
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210 IF CH=32 THEN 500 


POKE ST+CAsCH 


230 CA=CAt1L 

240 IF CA>8000 THEN PRINT CHRS¢ 7 )5 

250 IF CA>8190 THEN CA=8190SPRINT CHRS( 85 

269 GOTO 200 

S00 TF CH>7 AND CH<14 THEN ON CH-7 GOTO 10001050%110071150720071200 
510 IF CH=5 THEN 2000 


s20 IF CH=1i7 THEN IF NU=0 THEN 200 


S25 IF CH=17 THEN NU=03CA=CNIGOTO 100 
530 TF CH=& THEN X¢0 )=CAt14ST2X¢ 1 =X(0 )-1 3 CN=CN+1°CS=CS+1260TO S50 
S40 EF CHe>2 THEN 200 


545 X00 =CAtST EXC 1 =XC0 441 2CN=CN-1SCS=CS-1 


350 FOR DI=0 To 2 
o70 CH= INTC XC NT 2/256 ) 


PORE 42574-2401 XC U1 -CHK256¢POKE 42575-2407 »CH 


570 NEXT 
S95 OLT=USRC &"874.0" 90 ) 


C0 )=CN-CATIF X€0)<1 THEN 200 

FOR CH=0 TO X(0)-1 

USRC A" BAAD" » 256KXPEEK( CA+ST+CH ) ) 
NEXT 


635 PRINT " "4+CHRS( 85 2POKE 2570 

640 PRINT CHRSC 27 4"+"5 EXC 1 =INTC( 960—-X00 ) 1/40) 
650 PRINT CHRSCS2+X01))04" "5 

653 DT=940~XC0 )-X¢ 1 )#4031F DI=0 THEN 200 

so FOR CH=0 TO [1IT-1iPRINT CHRS(9 5 SNEXT 


GOTG 200 


1000 CA=CA-1LtIF CA<0 THEN PRINT CHRS¢ 9 )s $CA=0 
1610 GOTO 240 


1050 CA=CAF1 GOTO 240 


1100 CA=CA+40°COTO 240 

LiS@ CA=CA-407IF CAO THEN PRINT CHR$¢( 10 )5tCA=0 
1140 GOTO 240 

1200 PRINTSFOKE ST+CAsCHiGOTO 230 

2000 IF NU=0 ANI CA>0 THEN POKE ST+CA,0 

2905 PRINT 

2010 INFUT "COMMAND "5 INS 

2020 IF INS<>"L" THEN 2010 


2930 CA=0fCS=4"1000"3NU=0GOTO 100 


N=70 

=10 
tAS="" FRS="" SH=OSCS=4"1000" 
I=1°C$=A$$C=0 $P=0%Z=03T=2 

XB=57 $X9=63$X0=13$X1=323X3=43 2 X4=482X5=33LX6=413X7=H5BstES="—" 
FOR A=LENCA$)+I TO N 

R=PEEK(CCS )tA$=AS+CHRS( B)SCS=CS+I$IF B=Z THEN ENT! 

IF B=XO THEN C#=""3GOTO 500 

NEXT 

A=A-T2B=ASC( MIDS ASsAyI)) 

IFC B>X3ANUB<X4 )ORB=X70RB=X80RE=X9ORH=XSORB=X46THENP=ALGOTO 90 
IF B=X1 THEN P=A-IiGOTO 80 
GOTO 48 

BL=ZtRl=Zic$="" 

B=PEEK( CS )iC$=C$+CHRS( B){H1=B1i+1$CS=CS+ItIF B=Z THEN END 
IF B=X1 OR (B>X3 AND B<X4) OR B=X5 OR B=X6 THEN 110 

IF Be>X7 AND Be>X@ AND Be>X9 THEN BL=I:GOTO 90 

IF B=Xi AND BL=Z THEN P=NiGOTO 90 

IF P=N THEN 500 

DS=AS 

C=N-P 

A=1 

B$=MIDSCAS*AyT IF BS="." OR BS="5" OR BS="5" THEN 140 
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SIF B$<>" 2" AND B$<>"1" AND BS<>"?" THEN 180 


160 LFMIESC AS ATI» T ASESTHENAS=LEFTS( ASA DT” “+MIDGC AG ATI )EC=C-IEP=P+I 
163 IF C=Z THEN 170 

145 TP MII Ate AtL sy TORSESTHENAS=LEF TSC AGYA DE" "+MIDSC ASAT SC=C-TIP=F+1 
170 IF C=Z THEN CH=MID4( Ads N+T 4C$SAS=LEFTS( ASYN)EGOTO Soo 

190 A=A+ISIF AXP THEN 150 

200 A=T 

Z1O IF MIDS ASsAsT 
220 IFMIDG AfyArT )« 
230 IF C=Z THEN 170 

240 A=AtITIF MIDS ASyAyT)=" " THEN 240 

250 IF AF THEN 210 

260 AS=DE 

270 TF Bi=I THEN C4=RIGHTS( AtsT )+C$ 2 AS=LEFTS( ASYN-T )t"-"SC=LIGOTO 145 
280 CH=RIGHTS( Ate I )+C# 2 AG=LEF TSC AS oN-T D+" —" 

500 PRINT TARCS )+A% 

S10 AG=CS 

520 IF LEFTé¢ Ags T=" " OR LEFTS( Ag» T )=CHRS( X0 DTHEN AS=MITISCASsT )SGOTOS20 
539 GOTO 39 

OK 

RUN 


" " THEN A=AtT?COTO 250 
"THEN AS=LEFTSC ASA Dt” "FMITISC AS/AtI IC=C-IiP=PtI 


The first rFrosgem is for inrut and edit. It store ASCII start from 
$1000. You can use cursor control to edit the inrut ressase. Ture CTL- 
E to end the input. If sou tyre L to reels COMMAND, the rassese will 
list for you to edit. It stors when it meet a CR or zera or it had 
list 400 characters. Use cursor control and CTL-F and CTL-R to edits 
insert and delete. Vareible N in the second Frosem is the number of 
echerecters rer line, Since the rrosems sere written in KBASICys the sreed 
of the Frosgem is not vers fast. You can chanse them into machine code 
Frosgams to increase the sreed end that is not vers difficult. At lasts 
the rProsams ere written for KTM-2/407 chense 40 to 80 in line 6409653 
in the first rrosam for KTM-2/80. 


HOW TO "REWIRE* THE VIA AT $A800 

As mentioned elswhere in this issuer additional VIAs may be addressed in 
the $A800 block by inhibiting the enabling of U28 when address bit A7 is 
high. 


Lev Barshayr of Nestler elected to cut the existing AAS trace between 
rin 6 of U10 and Pin 23 of U28 (VIA #2). Note that the latter is the 

inputs which is active low. The new inrut to rin 23 is obtained by 
“or"-ing AZ and AAG (active low) in 1/4 of an open collector 74LS32, and 
using the existing R60 as the rull-ur resistor, Note that if this is 
done properly, VIA #3 at $ACOO is also inhibitedy since its Prin 23 
shares the same AAS and rull-ur resistor. Lev mounted the 74LS32 by 
cementing ity pins ury to his SYMy near U24. He obtained AAS from rin 6 
of U10» and AZ from Fin 1 of U20r although other convenient sources of 
these sidnals could have been used. The outrut of the ‘or"* circuit goes 
to the "low" end of R60. 


Darrell Johanseny of Serge Modularys decided to work with rin 24 of U28. 
This is CS1 for VIA #2. He cut the existing trace to Fin 24% and used 
one of the four buffers in the lower left corner of SYM to fashion the 


followings "nor* circuits Note that he now uses y not Al0Os as 
previously, because of the inversion rrovided by the ‘nor’, 
+5 Vv 


TO csi 


2N2222 
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THOUGHTS ON SMALL SYSTEMS AND MONITORS CMOSTLY THE SYM-1] 

The title above is not ours; rather it is the title of an article by 
H. T. Gordony in Dr. Dobb’s Journal of Computer Calisthenics and 
Orthodontiay Number 48» Sertember (7)» 1980. 


We personally read each issue of Kilobaud Microcomputings MICRO» BYTE» 
and COMPUTE.» and call to your attention any SYM relevant material, 
Tom Gettys reads many of the other comruter magazines and called the 
above mentioned article to our attention. Some of Professor Gordon’s 
thoughts are worth quoting heres we shall do sor but recommend that you 
read the entire articles if you can: 


“The concert that has always arrealed to me is more that of 
the "hi-fi" enthusiasts, where a system consists of several 
interacting but inderendently-rerlaceable comronentss from 
mans competing sources, True competitions however 
abhorrent to industrial giants, makes rossible 3a maximum of 
Progressive chanse at the minimum cost to society. This 
eccentricy unbundled-comronents roint of view enabled me to 
resist the lure of the increasingly rowerful rackased 
systems that have entered the market in recent vears,. 
However flexible, they must be designed for some 
least-common-denominator rurrose and tend to allocate large 
resources to things like BASIC interrreters (for me 2 
turn-off). They are like low-cost smoothly-raved roads 
leading where everyone else wants to do." 


“Even the minority of Frodrammers who have read the ROMS 
created by someone else do not fully arrreciate the rroblem 
until they toy with the idea of creating their own. It’s 
the chasm between critic and artistry or rather between 2a 
builder of sand-castles and a sculrtor in marble." 


Professor Gordon goes on to discuss monitor ROMS» and terminals» and 
related torics. His article insrires me to disassemble the KTM-2/80 
ROM to see what kinds of enhancements could be added by rerlacing the 
ROM with my own EPROM. He closes with the following thought? 


"A brief afterthought on FORTH. To mer FORTH has been the 
most tantalizing of the existing HLLs. Perhars the word is 
infuriating, since the FORTH enthusiasts - like the 
Rosicrucians or the initiates to the ancient Eleusynian 
mystery - won’t tell you what it is. In comparisons my own 
much more miniscule Frrosrams come with a surfeit of 
explanatory comment (tinseled with allusions). When I 
slanced at a listings of FORTH, its most striking quality 
was the virtual absence of comment. Adam Osborne recently 
observed (InfoWorld 2(8)37» 1980) that the success of an 
HLL derends less on its intrinsic merit than on how hard 
it’s rushed. Whatever the demerits of BASIC - and they are 
lesion - beings unexrlained is not one of them. Dozens of 
books expound it in great detail, and some are brilliant. 
Where is the book that describes how FORTH works: from the 
ground urs in ~2@ pPpainstakinsly detailed» translucent and 
vivid way?" 


By HLL» Dr. Gordon means hisher level languages, We also very much 
like his use of the term ‘machine-linsuists" for machine language 
Frosrammers. Our answer to his closings auestion is Jack Brown’s Manual 
for SYM-FORTH. Jack Brown’s FORTH rrosrams are more heavily commented 
than most of the BASIC rrosrams we have seen lately. We will send 
Professor Gordon a preliminary cory of the SYM-FORTH Manual for his 


review and comments. 
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MORE ON TEXT EDITORS AND WORD PROCESSORS 

We had Just this morning delivered the camera-ready cory for 3a 44-rase 
issue of SYM-PHYSIS to our Frintery when we received a cassette in the 
mail from Frank Winters whose article on TOPS we Fublished in Issue 
Noe 4. (See Frases 3-25 and 4-12.) After lookins over his word 
Processind Frrosramy on cassettery in RAE formaty we decided to "stor the 
presses", and rublish his letter and these comments. He is therefore 
responsible for this issue containing an extra four rades more than we 
had planned. 


We like SYM mainly because of its RAE and SUPERMON firmwares and we use 
RAE as our text editor, because it is there!!! With SWP-1 added» our 
requirements for 3 word processor sre fully satisfied. That doesn’t 
stop us from examining and arrreciatins others, however, 


We reslize that many of you have no need for an assemblers so you have 
no need for the "A" rart of RAE (Resident Assembler Editor). What other 
ortions are orenys if you Just need an Editor? If you have BAS-1, you 
can use BASIC for your word rrocessing needs. That is why the BASIC 
word rrocessindg rrogram by Mr. Kwok arrears in this issue, 


But what do sou do for 8 word rrocessors if you don’t have either BASIC 
or RAE? Very simples Just get a cory of TEC 65 from the 6502 Program 
Exchange (address is elsewhere in this issue). TEC 65 is a really fine 
text editor. We Publish Frank’s letter to show you how TEC 65 can be 
greatly extended. We will send 2 listings of the source code to Dave 
Marsh of the Program Exchange. Perhars we cam work out 2 three way 
arrangement to provide our readers with Frank’s Enhanced SYM Version of 
TEC 65. Are any of you interested? Here is Frank’s letter? 


Dear Lux» 


I enclose 2 cory of some modifications to the TEC 65 text editors which 
I understand you rurchased some time ago. 


I was quite impressed with the carabilites of this language, but found 
the lack of formatting 3 Frroblem. This erises when you alter the 
original texts and you still want @ neat printout. 


The enclosed program was srecifically written to link ur with TOPS (by 
the way thanks for Publishing my comments). I don’t think that it would 
be very difficult to change it to suit your disk orerating system. 


The followings commands are available when you activate the formatter: 


\T1O\ sets the tor margin to 10 lines 

\B10\ sets the bottom margin to 10 lines 

\LS\ sets the left margin to 5 character spaces 

\RS8\ sets the line length to 58 characters 

\F\ sets the rase lendth to 60 lines 

NITION breaks and indents 10 characters 

\E1\ edects TWO rages. \E\ eJects to the end of the current 
rade 

\Mi\ breaks and sets line spacing to two (ie one blank 
between lines) 

\S2\ breaks and sraces two lines regardless of the invoked 
linesracins 


When the formatter is mot activated the text is printed exactly as it 
resides in the buffer. 


My doctoral thesis is entering its final staser, and I plan to submit it 
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by February 1981. My next rroJect is a text for Orerations Research» 
which will emphasise the use of rersonal computers. 


I hore vou are over the major hurdles of getting your book rublished» 
and I look forward to the next issue of SYM-PHYSIS. In the meantimes 
kind regards from down under. It is getting bloody hot now ~ I really 
should set my office air conditioned! 

Frarikeees 


CEditor’s note! Winter is enJoving (!) summer in Australia right now!) 


MYSTERY PROGRAM 

Here is a BASIC program which looks interesting, and auite useful. We 
don’t Know who submitted ity because it somehow got separated from its 
transmittal letter. We vasuely remember writing the authors to ask if 
he would mind resubmitting om cassette, because we were too busy to keys 
it in for test and rerroduction, Our filing system is such that the 
oridinal letter has been misfiled forevers and we don’t recall ever 
setting a cassette. If the author will let us knowy we’ll sive him full 
credit in the next issue. Incidentally, here is a good example of in- 
complete documentation. Every rrogram you write should be "sisned and 
dated" in @ comment line (and even coryrishted, maybe). 


NOTE: This Frosgram must be used with EBE-1 (Krown’s BASIC Enhance- 
ments). 


100 CLEAR 
110 PRINTCHRS$ (27) +"E" 
120 GOSUB 680:DIM A$(SO) NIM N$(SO)2DIM FS (50) 
130 PRINTCHR$ (27) +"E" 
140 GOSUB 680:FRINTTAB(10) 3 "**MENUX*" SPRINT SPRINT 
150 PRINT"TO BUILD A FILE TYPE 1" 
160 FRINT"TO SEE FILE-TYFE 2" 
170 PRINT"TO SEE INDIVIDUAL NAME TYPE 3" 
180 FRINT"TO CORRECT-TYPE 4" 
190 FRINT"TO SAVE FILE-TYPE 5" 
200 FRINT"TO GET FILE FROM TAPE TYPE 6" 
210 INPUT Q2ON Q GOTO 220732013507 43075807640 
220 INFUT"WHEN REALIY HIT RET (TO CLOSE THE FILE TYFE END FOR NAME) "#X 
230 FOR I=1 TO SO:FRINTCHR$(27)+"E"2GOSUBR 680:FRINT"ENT NAME" 
240 FRINT"HIT *RETURN’ KEY"#2 INPUT NS(I) 
250 IF N$(I)="END" THEN P1=I=GOTO 300 
260 INFUT"ENT ADDR" FAS (I) 
270 INFUT"ENT FHONE ="7P$(I) 
280 IF FRE(X$)<100 GOTO 300 
290 NEXT 
300 PRINT"FILE CLOSED--"“:INPUT"TO SEE MENU,HIT *RETURN’" #X 
310 GOTO 130 
320 FRINTCHR$ (27) +"E"2GOSUB 680 
330 FOR I=1 TO F1ItFRINTI»TAB(7)N$ C(I) 2ASCT) 2 PS CI) NEXT 
340 INPUT"TO SEE MENU HIT ’RETURN’"#X:GOTO 130 
350 PRINTCHR$(27)+"E"2FOR E=1 TO 102NEXTZINFUT"ENT NAME" FNS 
360 FOR I=1 TO FizIF N#(I)=N¢ THEN 390 
370 NEXT 
380 FRINT"NAME NOT IN FILE":GOTO 400 
390 PRINTNS (I) 2ASCI) »PSCT) 
400 FRINTSFRINT"FOR CONT. TYPE 1» TO STOF TYPE O"S2INPUT X 
410 IF X=1 GOTO 350 
420 GOTO 130 
430 PRINTCHR$(27)+"E"2GOSUB 680 
440 PRINT"ENTER THE LINE’S NAME TO BE CHANGE"? INFUT N& 
450 FOR I=1 TO FitIF NS=N$(I) GOTO 480 
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460 NEXT 

470 PRINT"NOT IN FILE"“=GOTO S50 

480 FRINT"ENTER CORRECTED INFO." 

490 INFUT N#(I) sASCT) » SCT) 

500 FOR T=1 TO F1 

510 IF T=I THEN T=T+1 

520 IF N$(I)=N$(T) THEN FRINT"EXIST ON LINE"STPPRINT 

530 NEXT 

540 FRINTSPRINT: PRINT" THE LINE NOW IS:2":2FRINTN€¢ (I) 2AS CT) PS (I) 
550 INFUT"FOR CONT. TYFE 1» TO STOF TYPE O"3X 

560 IF X=1 GOTO 430 

570 GOTO 130 

580 FRINTCHRS(27)+"E":GOSUB 680 

590 INFUT"MAKE PREF. FOR CASSETTE» WHEN READY HIT RETURN"#X 

600 FPRINT"COPYING" 

610 .SAVEV 1 

620 FRINT" DONE” 

630 INFUT"TO SEE MENUs HIT RETURN"#X:GOTO 130 

640 FRINTCHR$(27)+"E":GOSUB 6802INFUT"WHEN READY: HIT RETURN" $X 
650 FPRINT"LOADING DATA” 

660 .LOADV 1 

670 FRINT"DATA LOADED": INPUT"TO SEE MENU» HIT RETURN"#X:GOTO 130 
680 REM *** TIME DELAY RUTINE FOR CLEAR SCREEN**# 

690 FOR E=1 TO 102NEXTSRETURN 


MORE ON SOUNDS AND MUSIC 

We see from the 1981 Radio Shack Catalog» mot only that TI’s SN76477 has 
gone up in pricey but more importantly, that TI has introduced 2 new 
sound seneration chiry the SN76488, more amenable to computer control» 
at $6.99 (RS 276-1766). If any of you try ity Flease let the rest of us 
Know your results. 


We used to think that the MTU Advanced Music Packase was the Sgreatest 
thins in the computer music business since the invention of the seusre 
waves Buty mot any more! Now we feel that the MTU Advanced Real-Time 
Music Syunthesis Techniaues Package has taken its place. We sussest you 
read Heal Chamberlin’s article (with the sbove title) im BYTE», Arril 
1980» ands if this interests your to send for the stereo eaudio 
demonstration cassettes which we have available. The MTU Packager with 
full source code listings and three demonstration scoresys is available 
from the Users’ Grour im SYM readable format. The Frogram is memory 
intensive. Only one of the three demos will work in a 8 K systems the 
other two reauire 16 K and 32 Ky resrectivelys, 


KTM-2 TO KTM-2/80 CONVERSION 

Bob Myers called today, just in time to get into this extra Pager to 
tell us that he is now ready to start shirpring the KIM-2 Ursrade Kit. 
The Kit includes two Synertek ROMS, full instructions» and “artwork* to 
show where to make the trace and Jjumrer modifications. The cost for the 
Kit is $65» plus shipping charges. You will need to buy sockets, a pair 
of 2114s, and a pair of other ICs, in addition to the rarts surrlied 
with the kit. 


Bob asks us to advise those who have written and received mo answer from 
himy thats while he was on an extended business trirPs his office was 
moved from one building to the mexty and that many of his Farers sot 
"lost" during the short haul. Please write him asain with any 
questions, or to place sour order. His address is on rase 4-23, 


> 
2 SYM-PHYSIS 5/6-47 


AND SOME WORDS ABOUT WORDS 

If you have interfaced TI’s "Sreak & Spell" to your SYMy you will he 
interested in the Phoneme Software Packaser available from S.PEE.K uF 
SOFTWARE, 6710 Forest Bends San Antonios TX» 78240. 


MORE ON DISK SYSTEMS 

Quite ea few of our readers are bedinnins to add HIE File Oriented Disk 
Systems (FODS) to their SYMS. We (Tom Gettys and I) provided Dick 
Grabowsky of Hudson Digital Electronicsy Inc. with Version 1.0 of our 
SYM-FODS software rackase. Since that time SYM-FODS has been extended 
considerably, The maJor extensions have included adding .CT (name) to 
RAE-1 to rermit Continue on Disks and .DISK (filename) to SWP-1 to 
Permit concatenating discrete files into one longs seauentially rage 
numbered document (fortunately, Just in time to handle Jack Brown’s very 
thorough (and very longs) SYM-FORTH Manual). 


SYM-FORTH has been desisned from the first to work with a simulated 
(cassette/RAM) Disk Systems and can easily be ratched to "for-real" Disk 
System, We are making arrangements with HIDE to rrovide SYM-FODS users 
with ell extensions on a timely, nonm-rrofit basis. 


CHECKOUT TIME 

May we wish 31] of you the arrrorriate Season’s Greetings: and a Harry 
New Years even thoudh a little early? Issue No. 7 will reach all re- 
subscribers in late January or early February. Meanwhiley we will 
concentrate first on answering the rile of old letters, some nearly a2 
month old. They come in at the rate of 2-3 rer dayr so there must be 
Perhaps 70 or so. Nexts RAE NOTES NO. 3. 


Teachers Slory vicariously in the achievements of their students, in the 
same way that parents do with their offsrring. Two years ador in our 
KIM days» Steve Crescenti develored the software for 2 laser srarhics 
systems tested on an oscilloscore. [uring the rast years Tom Gettus 
develored the foundations for a SUPERMON Extension Packager and Paul 
Close inrlemented a Voice Recosnition System (12 word vocsbularyy 
coorerative sreakerys 95% recognition). These tasks were rarts of their 
Master’s Dedree rroJects. Two have gone into industrys Tom is teaching 
at Cal Stater Chico, 


This current sear» Hamid Kahansi is well into his FroJject of Arrle 
II/SYM-1 Complete Information Interchange (ASCII?), involving cassette 
disks and RS~-232 subsystems. Pessy Leunsy our first woman student to 
become interested in micross, is using the SYM as an intelligent 
controller interface between an H-P System and 2a surrlus incremental 
plotter, Alsoy several students, both men and womeny in our Industrial 
Technology majors with strons electronics backsroundsy ere besinnins to 
think micro-disital! During the next year there should be many 
interesting results to rerort to you. 


We know that we ourselves will not be able to advance the 
state-of-the-art of Computer Musics Computer Sreechr Pattern 
Recognitions and Image Processing sisnificantlys we hore that some of 
our students may. We do hore to become very skilled in FORTHy because 
of our feelings that FORTH will enable us to accomplish our system design 
soals more raridly than ans other rrosgramming tool (to us languages are 
merely tools for communication), 


We will close with the same words that Jack Krown used in a2 recent 
letter to us$ “May the FORTH be with you!" 
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